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[OrFici1aL NOTICE. ] ‘ 

The American Gas Light Association’s Greeting to European 
Gas Engineers. 
beatae 
AMERICAN Gas LIGHT ASSOCIATION, OFFICE OF SECRETARY, 

PROVIDENCE, R. I., June 5th, 1893. | 
To the European Gas Engineers—Greeting: The American Gas 
Light Association will hold its 2ist annual convention in the city of Chi- 
cago, beginning on the date of Wednesday, October 18th, 1893. It 
would give the members of the Association great pleasure to meet there 
as many of the European gas engineers and managers as can make it 
convenient to be in attendance at the World’s Fair at that time. It is 
suggested that all contemplating visiting the Fair arrange their visits 





so as to be in Chicago, if possible, at the time of this convention, when 


they will be most cordially welcomed by the Association and invited 
to attend the sittings of the body and participate in its discussions of 
papers presented. 

Those engineers who cannot conveniently visit the Worll’s Fair at 
that time, but must choose some other date, are respectfully requested to 
send their names and addresses, as soon as they arrive in America, to 
the AMERICAN Gas LIGHT JOURNAL, No. 32 Pine street, New York City, 
so that a committee from the Association may be made aware of their 
presence, and when they may be met, so that they may form the ac- 
quaintance of their professional brethren in this country and be made to 


feel less like a ‘‘ stranger in a strange land.” 


A. E, BOARDMAN, 
A. B. SLATER, JR., President. 


Secretary. 








[Special Editorial Correspondence. | 
THE “SELECT”? VIEW MOUNT KINEO ARIGHT. 
F MEI 0 © nib 
Boston, Mass., June 21, 1893. 
‘** Oh, for a lodge in some vast wilderness, 
Some boundless contiguity of shade ; 
Where rum rs of legislation and oppression, 
Of unsuccessful or successful competition, 
Might never reach me more.” 
So sighing, a score or more of New England gas men, with a few 


friends, left Boston Friday evening, June 9th, on the Pullman car, 


‘* Malden,” bound for the wilds of Maine. 

There were lungs surcharged with H.S and CO, brains grown stale 
with a winter’s work and worry, and bodies almost overcome with that 
‘tired feeling,” but the spirit was there, and when once started joy was 
unconfied and was not tied up again during the trip. 

At Newburyport additions were made to the party, and at Portland, 
during the matinee, we were joined by old Roger Ram. The old gen- 
tleman was at his best, and enlivened many a moment with his verses 
and touching allusions to Fred. His friends he consigned to heaven- 
lium, his enemies to the other place, and he placidly pored on petroleum, 
with a Christian belief that it was for their best good. 

As there was considerable danger of getting past Bangor in the dark, 
and so missing Boardman, it was deemed advisable to keep watch ; and 
by dint of tireless activity and vigilant wakefulness the train was suc- 
cessfully stopped at Bangor in time for breakfast. 

At 8 o’clock we resumed our journey, the route taking us along the 
banks of the beautiful Penobscot river, past the famous Salmon Pool, 
through Veasil to Oldtown, then diverging from the main line up a 
winding branch, whose every fcot turned either to right or left, or up or 
down, and whose every turn revealed new beauties, placid lakes, spark- 
ling streams, distant mountains growing nearer each moment, gorges 
and trestles which rival the Franconia Notch, dense forests and green 
fields, while always ahead was our Mecca, the monarch of Moosehead, 
Mount Kineo. 

Greenville, at the foot of the lake, was reached at 12, and the 40 miles 
of lake lay before us. Its cool waters, clear as crystal, sparkling in the 
sun of a perfect June day, a fit nectar for the gods, seemed at first a 
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scanty supply to satisfy the abnormal fondness for water which the party 
had developed ; but they were finally saturated and prepared for the 
only sad part of the trip—the parting from two whom the stern mandate 
of duty called back to business, one for whom the laws of gravitation 
had been reversed on a previous trip, and who has become famous from 
falling from a lower to an upper berth ; and the other, who owed the 
editorial ‘‘ we” three dollars, acquired in the stillness of the night. 

From Greenville we steamed 20 miles up the lake, and about 3 o’clock 
were hospitably welcomed and made at home by Landlord Dennen and 
Clerk Bemis. After a sumptuous dinner in the Annex, the landlord 
seeing we held Kings for openers, decided to allow us to open the 
‘** Kineo” for the season of 1893. It was opened in the highest style of 
the art, and if the season is not a prosperous one it is no fault of the 
opening. 

The next day, with a dozen guides and canoes, we started on the little 
steamer ‘‘ Louisa” for the head of the lake, a 20 mile sail whose every 


moment was enjoyable ; and casting anchor, singly or in pairs, with a| j 


guide to paddle, went fishing. 

Who could fail to become a disciple of Walton in such environments 
as these, moving silently over the water as pure and fresh as when the 
Indian first paddled his canoe here, shaded by the trees untouched by 
the kand of man, fanned by the perfumed breath of the pine forests 
apparently alone and far from all mankind, one drifted dreaming day 
dreams of contentment and happiness, broken suddenly by the fierce 
stroke, the sudden leap and rush, the bending rod and whirring reel, the 
struggle for liberty, ending in a noble lake trout in the landing net, and 
a Comanche yell to let the boys know ; and so the day passed, broken 
only by the noonday meal of delicious brook and lake trout on the deck 
of the steamer, with an appetite born of the mountains ; tillall too soon 
the captain's three whistles call us back to count our fish and start for 
home. Eighty-one in all, over 200 pounds was the result and the largest 
catch of the season. 

The honor of the biggest catch belongs to the Colonel, who caught two 
pairs, both aces, and the weight was 6} lbs. ($4.84 each), while the largest 
brook trout, or square tail in the vernacular of the Mooseheader, was 
caught by the gentleman from the land of steady habits and was val- 
ued at $1,000; this price was, however, not realized, as one of the 
party during the night ‘‘ consolidated ” with it, and the sacrifice of a leg 
failed to make it materialize. 

What stories of big fish hooked but not caught on this and on other 
trips were told on the way home, till in self-defense the musical contin- 
gent would start the song— 


‘*We never told a lie, we never told a lie ; 
Sunday-school scholars every one, 
And we follow in the steps of Washington, 
Who never told a lie.” 


On the way back a moment was spent under the cliff of Kineo; 1,000 
feet of sheer flint ledge rose perpendicularly over our heads, 250 feet of 
dark water lay under our feet, and, as if to impress us even more with 
its magnificent grandeur, a sudden thunder storm broke about its 
crest, with vivid lightning and crashing peals of thunder which echoed 
from rock to rock a hundred times before dying away in the ramet a 
filting contrast to the quiet scenes of the day. 

A hearty supper and an evening spent in sacred song in the music 
room ended the day, and all became quiet for the night, broken only by 
Charlie’s yells as he caught again in his dreams those big fish, or the 
dull, sickening thud with which Joe fell every 15 minutes from the top 
of the mountain, but never struck. 

The morning dawned stormy, but the sail down the lake was as enjoy- 
able as ever ; a 2 hour wait at Greenville gave opportunity to remind 
the village that it was on earth or should be, and time for dinner at 
Moosehead Inn, and the various rural pleasures the place affords 
The ‘‘ compatriot ” who assimilated with the Colonel and also with two 
goblets of 99 per cent., and ‘‘ never turned a hair,” the frenzied dash 
about the circle behind a pair of prancing (?) grays participated in by 
the entire party on a buckboard, the Mayor and Aldermen of Maine’s 
most prosperous city who were ‘‘ wid us,” all gave opportunity for ko- 

dakisms before whose powers of description the pen fails, and at 3 


o'clock we regretfully turn our backs upon Moosehead and begin the |" 


homeward trip, more lively than ever with its reminders of the past few 
days—its songs, its stories, its three-colored scenery—till we part at Bos 
ton with hearty good wishes, and say with Moore— 
** When Time, which steals our years away, 
Shall steal our pleasures, too, 
Tke mem’ry of the past will stay 
And half our joys renew,” 


»}of annual output over 5,000,000 feet. 


[Prepared for the JOURNAL.) 
Some Comments on the Salary Basis Proposed by Mr. Yorke. 
ec —_ 


By Cynicus. 


In your issue of May 22d is a letter from Mr. Eugene H. Yorke, of 
Jamaica Plain, Mass., proposing a basis for determining the proper rate 
of salary for gas superintendents and managers. The conclusion arrived 
at, and presumably a satisfactory one to the author, is, that a man ought 
to get $1,200 a year anyway, and, in addition, $25 for each million feet 
Note that it is ‘‘ output,” not 
‘* sales,” giving no premium for holding down leakage. A rate of $10 
per million is suggested for the care of ‘‘ street mains and services,” and 
$10 for ‘‘ meters, stoves, complaints,” etc. Further, it is suggested that 
if the gas man has to run an electric department he should have from it 
in addition 50 per cent. of his gas salary. 

Mr. Yorke’s idea is, no doubt, that the value of a man to his company 
is in direct ratio to the business that he can develop, and that that de- 
pends upon the man himself ; hence, compensation proportionate to out- 
put induces hustling, promotes gas sales and mutually benefits company 
and manager. There is aco operative ring to the idea, an interest-in-the- 
business element, and an apparent correctness of theory, all of which 


» | Seems attractive ; but, as a matter of fact, is such a plan or basis (irre- 


spective of rate) equitable and feasible? If all men were equally con- 
scientious, hard working and efficient, perhaps it would be, but we know 
that they are not. Then, why give an inefficient man as much as a good 
one, because he happens to handle the same size output? Half the time it 
is not a result of his energy, but rather good luck. For instance: A, 
B, C, D, E, F, G, H. I, and J are ten superintendents, each handling 50 
million. On Mr. Yorke’s basis each should receive $3,225. Questiun : 
In any group of average men is each member so constituted as to Le 
worth exactly as much as each and every other member? J’ll warrant 
that if Mr. Yorke were selecting for himself a superintendent from that 
group, and thoroughly knew each man, he would give more than $3,225 
for one or two of them, and wouldn’t have some at that figure at all. 
Take a more specific instance : 

A, a fossil, sells 50 million feet and earns 6 per cent. for his company. 
B, a man up to date, reduces cost of manufacture, and on no increase 
of output, earns 9 per cent. Is B not worth morethan A? Again: 

A works an output up to 50 million and leaves his company at the 
$3,225 mark. B, succeeding him, is satisfied with an income of $3,225 
and makes no effort to maintain the growth of the business. Should the 
company pay Bas muchas A? Again: 

A sells 50 million, gets $3,225, earns a good percentage and keeps the 
works in prime condition. B does the same, excepting that he lets the 
works get in such wretched shape, through ignorance or carelessness, 
that they sell for 10 per cent. less than they would have done in A’s 
time. Should B get as muchas A? Again: 

A has natural gas competition and has to work like a Trojan tosell 50 
million ; B, without such a handicap, does not exert himself and still 
sells 50 millions easily. 

A, in a city of 20,000, sells 50 million. 
million. 

A, in Texas or Montana, has sulphurous coals, high freights, scattered 
territory, population half darkies or other non-consumers, keen electric 
competition and a poor plant, yet puts out 50 million and earns 10 per 
cent. B, in a ‘‘ dead easy” town, with the reverse of the above con- 
ditions, puts out 50 million and earns but 5 per cent. In the above three 
instances A in each case is a hustling, hard working, intelligent man, 
who gets his good record by everlastingly sticking at it. B isa soso 
sort of man, plays in good luck, and gets the same record with but little 
effort. On the Yorke basis each would receive the same salary ; but in 
justice and fairness, should each receive the same? If so, what stimulus 


B, in a city of 50,000, sells 50 


- | is there to effort and success under exacting, difficult conditions, for A, 


if he feels that B or he, elsewhere, will get as much with but littleeffort ? 
Again : 

Have local conditions nothing to do with it? $1,800 to A in one town 
is sometimes equal to $1,200 for Bin another. Again : 

Is the distribution and all that it implies, and the management of a 
company and its affairs, the development of business and running the 
town generally (from councils and a fire company toa prayer meeting,” 
as one gas man hath put it), of less importance than superintending the 


"| works? If Mr. Yorke divides the work and rates the items, let him 


give for all this equal compensation with the works end. 

He suggests that the management of an electrical end should call for 
50 per cent. extra pay. The popular impression, as gleaned by the 
writer, is that a man running an electric works loses his hair, his sleep, 
and the respect of the community at a rate four times that when in the 
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gas business only. 
erly compensate : 


If that is so, the figures would appear thus to prop- 





Running gas works, 50 million output................ $3,225 
Running electrical department, $3,225 x 4............. 12,900 
60 nnnucenenctUeneandakswns tex $16,125 


—which I imagine is what some distracted managers of combined plants 
will say is about right. 

Let us see where figures would take usto, anyway. Suppose A man- 
aged all ends at Boston, or Baltimore, or Cincinnati, or other such large 
city, or puts out, say, 1,500,000,000 feet annually. On the Yorke basis he 
would get : 


For the first 5,000,000 feet..........ccccccccccccccccccs 1,200 
For each million feet over, at $25 ............. id ald ania 37,375 
For distribution, including stoves, etc., at $20.......... 29,900 

stb es kdhnedin sn congkaemebeastanscaue $68,475 


The Consolidated Company of New York puts out some 8,000,000,000 
cubic feet annually. On the above basis A or B would draw the beg- 
garly pittance of $360,975 per annum, which he would without doubt 
pronounce “‘O, K.,” ““P. D. Q.”; and this is exclusive of electrical end, 
for which add one-half. 

And why, Oh, why did Mr. Yorke neglect to insert, as part of a sup- 
erintendent’s salary, ‘‘expenses to Gas Conventions”—that dear old 
Association chestnut ; and, too, he might have suggested rebate clauses 





of transmitting power, are made with VY shaped grooves in the rims, 
the most commonly accepted angle being 45°. These grooves are made 
sufficiently deep to prevent the rope bottoming, or resting upon the bot- 
tom of the groove, the object of this being to increase the resistance to 
slipping and enable a moderate weight on the tension carriage to give 
sufficient driving force. 

Sheaves used in conjunction with manilla rope are made in two ways, 
the older method being to cast the sheaves with sufficient width of face 
for the number of grooves desired and to roughly core the grooves, so 
as to lessen the amount of iron to be removed by the turning tool in 
finishing them. It is necessary to cast the wheels sufficiently heavy to 
resist the pressure of the turning tool, in order to have the finished 
wheels as round as possible. It is almost impossible, however, to avoid 
a small amount of spring between the arms, so that upon careful 
measurement the wheel is found to be polygonal. This is notably the 
case when the cut is heavy, it being necessary, in order to obtain a good 
result, to take a roughing cut, which releases the skin tension of the cast- 
ing and permits it to take a modified shape, due to the internal strains 
ever present in cast iron wheels designed to have the outer surface re- 
moved from them by turning. Then a second cut is taken, and finally — 
a finishing cut is made with a tool ground to the exact shape of one of 
the finished grooves, this last cut, which is made more to true up the 
inequalities of the previous work, removing but very little metal. In 
the foundry work connected with the manufacture of these wheels, it is 
seldom that a wheel having two or more grooves in it is so perfect that 


to cover the case when the superintendent 1s supplied with house, or | "pon turning imperfections are not discovered. These, of course, if too 


free gas, or free coke, or horse and buggy, with a graduated clause in; numerous, render the condemnation of the casting necessary. 


ratio to the speed of the beast. And, again, he might show how mutch 
less a superintendent ought to be satisfied with when allowed the titles 
of Vice-President, Director, General Manager, Secretary, Treasurer and 
Purchasing Agent, than when compelled to get along with plain ‘‘Sup- 
erintendent.” And the eccentricities of Boards of Directors should be 
considered. Surely, an uncertain factor! If A is expected to ‘‘run” 
his Directors, should he not receive more than B, who is untrammeled 
by such, perhaps (if there be such a case). 

And what basis would Mr. Yorke suggest as proper for the Assistant 
Superintendent (who holds place in many works) ? 

No, no; in all seriousness, Mr. Yorke’s plan, based only on output 
and work supposed to be done, will not do. There must be something 
to balance the conditions under which men work and the way they do 
it. An arbitrary rate for all men assumes or infers all men machines, 
automatons, to do so much, whether or no. It savors of the walking 
delegate, demanding full rates, ‘‘ Begorra, fer ivery wan uv us”—good, 
bad and indifferent. In some cases of purely laborious or mechanical 
work, an arbitrary scale is feasible ; but in all work of a higher order, 
where judgment, skill, tact, thought, zeal and discretiun are required 
—the qualities of the head—salaries are based (and merit so rewarded) 
upon individual worth. Every tub on its own bottom is the foundation 
law, and it will probably continue on in the gas as it does in other bus- 
inesses. ; 

I quite agree that there is room for a better basis than now often ex- 
ists for determining the right salaries for gas works superintendents ; 
but it must be made in accordance with individual conditions of man 
and place. 

Let Mr. Yorke try again. I am sure that he is bright enough to 
evulve ascheme. The writer, too, is one of those woefully underpaid 
mortals (in his own estimation at least, as we all in hot weather are 
prone to think), and cordially agrees with Mr. Yorke’s intent ; but the 
proposed basis will not fill the bill, at least to the writer. 








Rope-Power Transmission. 
aici 

[A lecture before the Franklin Institute, by Mr. James M. Dodge.) 

Rope-power transmission is comparatively a development of recent 
times. Although ropes were used in isolated cases for this purpose many 
years ago, it may be said, so far as this country is concerned, that the 
last ten years have seen the adoption of rope- power transmissions become 
more general and the system take a recognized place in the field of 
mechanical engineering. | 

There are two general systems in vogue, which may be designated as 
the “* English ” and the American.” The former employs one or more 
single ropes, whereas the latter uses one continuous rope and employs a 
‘ension carriage, operating on one of the turns of the rope, to insure a 
uniform amount of work being performed by each wrap around the 
wheels. 
Wheels, or sheaves, used in connection with the .ope for the purpose 


If, how- 
ever, the sand holes, or blow holes, in the turned surface of the sheave 
are not too large, they are filled with babbitt metal, and the sheaves are 
put in use. The amount of metal turned from castings for rope sheaves 
is astonishingly large ; for instance, in the case of a 5-groove sheave of 
48 inches diameter for 14 inch rope, the rough weight before turning 
was 698 pounds, and after finishing the weight was 567 pounds, showing 
that 131 pounds had been turned off the original casting. This propor- 
tion would, of course, vary somewhat, dependent upon the care taken in 
the foundry, but at the same time it is always greater than would be 
supposed. 

The second and newer method of manufacturing sheaves is that prac- 
ticed by the ‘‘ Link-belt” companies and differs from the already des- 
cribed method in two very important features. In the first place, the 
sheaves are not turned after being cast, great care being taken in the 
proportioning of the hubs, arms and rims, so that the castings can be 
made of extreme lightness, but being devoid of internal strain are very 
strong. The grooves are cast on green sand cores, a three part flask 
being used. By this we mean the flask has a cope and a drag, as is 
common in all foundry work, but between them is placed what is known 
as the ‘third part” or ‘‘ cheek piece,” which holds the sand destined to 
form the grooves in the finished wheel. It has been found in practice 
that it is possible to cast sheaves in this manner that are fully as accurate 


-|as turned ones, and with an average saving in weight of 17.2 per cent. 


This saving in weight, of course, effecting a corresponding economy in 
the power required to operate a rope drive furnished with them. 

The second radical difference between the ‘‘ Link-belt” sheaves and 
the solid turned sheaves is, that the manufacture of multiple groove 
sheaves, or those having more than one groove, is effected by bolting 
together what are known as arm sections (which are really complete 
sheaves of one groove) and rim sections (which are simply grooved rims 
cast without arms or hubs.) This plan makes it possible to vary the 
weight and strength of multiple groove sheaves by using a greater or 
less number of arm sections, dependent upon the size of the rope to be 
used and the varying conditions of their employment. After the sheaves 
are “ built up,” as it is termed, they are bored out, and to show the 
trifling difference in weight between the rough and finished sheaves, I 
would state that a 48 inch 5 groove sheave for 14-inch rope weighs in the 
rough 433 pounds, and when finished 423 pounds, or 144 pounds less 
than the finished solid-turned sheave referred to previously. 

So great is the care taken in the casting of “‘ built-up” sheaves, that 
the only finishing required in the grooves is that of smoothing the cast- 
ing by holding a block of emery in the groove while revolving ata 
speed of about 120 revolutions per minute, the finishing of each groove 
in this way not occupying more than 3 or 4 minutes. 

An incidental advantage of the multiple groove “‘ built-up” sheave is, 
that after a rope drive is erected and the necessity arises for the trans- 
mission of more power than that for which it was originally designed, 
additional ring sections may be added to the sheaves, and by splicing in 
an additional piece of rope, the desired increased transmitting capacity 








may be secured, 








920 


American Gas Light Zournal. 


June 26, 1893. 








It is obvious that in the use of a single rope making a number of 
wraps around two wheels, it is essential that the diameters of the grooves 
at the pitch line, which is the arc of contact of the ropes, must be uni- 
form in all of the grooves in any one sheave ; otherwise, there would be 
a tendency on the part of some of the wraps of the rope to travel faster 
than the others, which tendency must be counteracted by the slipping 
of the rope in somé of the grooves, this, of course, resulting in a loss of 
power and also in therapid wear of the rope. So important is this fea- 
ture that great care has to be taken in splicing the rope so that the di- 
ameter at the splice will be no larger than in the body of the rope. An 
increased diameter at thesplice would, of course, make the splice travel 
around a larger circle on the sheave by its not being able to take as low 
@ position in the Y-shaped grooves. , 

It is impossible to splice a rope without impairing its strength at the 
splice, provided its diameter is not increased. What is ordinarily known 
as the ‘‘ short splice,” or the ‘‘ long splice,” as used by sailors, will not 
answer at all. It is essential that a splice (for instance, in a rope 1 inch 
in diameter) should be from 10 to 12 feet long, and made with great care, 
so that after the splice is complete the tension to which the rope is sub- 
jected is evenly divided among the strands of the rope. 

Durability of manilla rope transmissions is dependent upon various 
conditions, the most important one probably being the quality of the 
rope. In order to make good rope it is necessary that the fibers employed 
in its manufacture should be long and of nearly uniform size. The fact 
that the fibers of manilla have a rough interiorand are of great strength 
in proportion to their weight, is an important factor in the strength of 
the rope when subjected to a tensile strain, but at the same time this 
very roughness becomes an element of destruction when the ropes are 
passing around sheaves which cause the fibers to slide upon each other 
so that the internal wear of a rope becomes a most serious agent in 
destroying it. A worn-out rope untwisted so as to expose the strands, 
will show a fine powder which has been chafed off the fibers. Of course, 
after this has been detached from the fibers, it leaves them weaker than 
in their original condition. It is also noticeable that the fibers of manilla, 
being composed of elongated cells, are not perfectly adapted to continued 
bending. 

In order to counteract the destructive tendencies enumerated, it is es- 
sential that the rope should be lubricated. This is accomplished in two 
ways, the first being by the introduction of a lubricant in the manufac- 
ture of rope; notably as in the case of what is known as the “ Steve- 
dore,” into which tallow and graphite are introduced at the time the 
rope is made, the effect being to increase the flexibility of the rope, in- 
crease its life, and to render it to a degree waterproof, and also in the 
ropes of some other makes, which are laid with tallow. The second 
method is to coat the outside of the rope with a mixture of lampblack 
or graphite and grease, relying upon the working of the strands of the 
rope with relation to each other to work the compound through it. 
This latter method is practiced on the Continent, and is also being made 
use of in this country to a considerable extent. 

Some of the larger constructors of rope transmissions in England 
claim that manilla rope should never be used under any circumstances ; 
that cotton is the only fiber that will give satisfactory results. I have 
seen samples of a rope 14 inches in diameter, which had been in constant use 
10 hours a day for nearly 16 years. This was a cotton rope, known as the 
‘*Lambeth,” the peculiarity of its construction being that it was pri- 
marily made of cotton, but each of the four strands of the rope was 
covered with a number of tightly twisted yarns, forming a protecting 
envelope, which prevented cutting or wearing of any of the strands 
proper of the rope. Of course, cotton ropes are much more expensive 
than manilla ones, and a rope such as the ‘‘ Lambeth” must necessarily 
be the most expensive of those made of cotton. 

It is unquestionably true that in time cotton ropes will be more ex- 
tensively used in this country, crowding out the use of manilla ; but it 
is a fact that the introduction of any radical departures in the field of 
mechanical engineering are only possible by offering not only a more 
satisfactory article than has formerly been used, but also a cheaper one. 
. This fact has aided in the introduction of the manilla rope drive, as in 
many cases it is not only the best means of transmitting power, but also 
the cheapest. Ultimately, and as users of rope drives become more 
familiar with their intrinsic advantages, they will be more ready to in- 
crease the original outlay and put in the best rope that can be made. 

If manilla rope transmissions are designed with good judgment and 
are properly erected, there is no possible doubt of their giving satisfac. 
tory results. The prevailing notion is, however, that as rope is fiexible 
_ in all directions, rope drives can be constructed in a haphazard manner, 
without special care being exercised in getting the sheaves in exact 
alignment, and considerable criticism has been engendered by lack of 





attention to the important details. When borne in mind that a rope 
used for the transmission of power runs at a speed as high as 5,000 feet 
per minute in many cases, and as a rule the rope is run in close prox- 
imity to the ceiling, which is the hottest part of a room, it is not sur- 
prising that the rope rapidly becomes dry and correspondingly brittle ; 
hence, the importance of lubricating it in some way, to counteract the 
drying tendency. It is not uncommon to find rope transmissions erect- 
ed so that the sway of the rope will occasionally bring it in contact with 
a beam, which, of course, results in extremely rapid wear of the outside 
of the rope. The fact that conditions of this kind exist is sometimes 
hard to discover, as when the rope is at rest it may apparently have 
abundant clearance throughout the path of its travel. One case brought 
to my attention, in which the rope was being rapidly worn out, resulted 
in the discovery of the fact that in its passage through the wall of a 
building, the rope would sway and come in contact with the edge of a 
corrugated iron covering of the building. On calling this condition of 
affairs to the attention of the parties operating the drive they seemed 
quite surprised that such a trifling thing as an occasional touching of the 
rope on the corrugated iron should in any way impair the life and use- 
fulness of the rope. 

Manilla rope is usually run under a working strain equal to 3 per 
cent: of its ultimate breaking strain, and at velocities varying from 
3,000 to 5,000 feet per minute. 

To determine the power which any rope will transmit at a given 
speed, it is necessary to ascertain the nature and amount of the strains 
to which it is subjected while running, and then to find the exact part of 
the total working strain which is expended in performing useful work. 

Generally speaking, ropes in the ‘‘American ” system are subjected to 
three principal strains, viz., the strain due to the power transmitted, that 
due to centrifugal force, and that due to the tension carriage weight. 
Besides these three there are the minor strains, due to the weight of the 
rope, the internal resistance of the rope to bending and the strains re- 
quired to make the rope enter and leave the wedge-shaped grooves. With 
good ropes, running in well made grooves, the minor strains do not 
probably absorb more than 5 per cent. of the working strain of the rope. 

As an illustration of the method of determining the horse power of a 
rope in the American system, let us assume the case of a 1-inch rope 
travelling at a speed of 4,500 feet per minute. The breaking strain of 
this rope, as given by the Plymouth Cordage Company, is 9,000 pounds, 
and according to the limitation imposed by good practice, the total work- 
ing strain should not exceed 3 per cent. of this, or 270 pounds. Deduct- 
ing 5 per cent. for the minor strains, we have 257 pounds, which repre- 
sents the sum of the three principal forces. 

In order to obtain the effective strain, or driving force, it is first nec- 
essary to find the strain due to centrifugal force. This force varies 
directly as the square of the speed, and may be found by multiplying 
the square of the speed in feet per second by the weight of 1 foot of 
rope, and dividing the product by 32. 

Now, the weight of 1-inch maailla rope per foot is .33 pound, and the 
centrifugal force, therefore, equals 

78° x .83 
32 

Subtracting this from 257 pounds, we have 201 pounds as the sum of 
the strain due to the power transmitted and the strain due to the tension 
carriage weight. 

Now a series of carefully conducted tests have established the fact 
that a weight of (say) 50 pounds on one end of a rope wrapped half way 
round a sheave having a 45° Y groove, will sustain, without slippage, 
about 34 times its weight at the other end of the rope. Assuming, for 
the sake of safety, that this ratio is as 1:3, it is evident, that to sustain a 
strain of 201 pounds on the tight side without slippage, it is necessary to 
maintain a tension of one third this amount, or 67 pounds, on the slack 
side. The effective strain, or driving force, will, therefore, be equal to 
the difference of these strains, or 134 pounds, which at 4,500 feet per 
minute will transmit 

4,500 x 134 

“35,000 — 

-In the same manner we find, that at a speed of 1,800 feet per minute, 

the centrifugal force is only 9 pounds, and the effective strain is 166 

pounds, transmitting 9-horse power ; while at a speed of 6,600 feet per 

minute, the centrifugal force is 125 pounds and the driving force only 
88 pounds, transmitting 17.6-horse power. 

On reflection, it is evident that as the speeds are increased the centri- 
fugal force increases, and the effective tension must be reduced to avoid 
overstraining the ropes. Ata speed of about 4,800 feet per minute the 


or about 56 pounds. 


or 18.4 horse power. 


ropes attain their greatest efficiency, 7. ¢., they will transmit more power 
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with the assumed working strain than at any other speed, either higher 
or lower, although there is but little variation in the power transmitted 
at that speed and the power transmitted at either 4,200 feet per minute 
or 5,400 feet per minute, thus giving a wide range from which to choose. 
It is well to bear in mind, however, that the higher the speed the greater 
the wear of the rope, and that for this reason the slower speed is the more 
economical. All things considered, speeds of from 3,600 to 4,200 feet 
per minute are best. 

It may be well to note that for the working strain assumed, viz., 
3 per cent. of the ultimate breaking strain, 40 diameters should be re- 
garded as the minimum size of sheaves to be used. If it is necessary to 
use sheaves of smaller diameter, the working strain should be propor- 
tionately reduced ; thus in the case previously considered, an inch rope 
at a speed of 4,500 feet per minute transmitted 18.4 horse power ; now, 
if it is desired to use a 30 inch wheel as a driver, it is advisable tou reduce 
the power transmitted to three-quarters of 18.4, or 13.8-horse power. 
This rule does not only apply to the driving and driven wheels, but also 
to any intermediate idlers around which the rope may be called upon to 
bend. 

The idlers of rope transmissions have usually been made with semi- 
circular grooves, permitting the ropes to rest upon the bottoms of them. 
It has been found better, however, in practice to use the Y-shaped 
groove for all purposes, as it insures a revolution of the idlers at the 
same speed at which the rope is travelling, and thus prevents the wear 
due to the slipping of the rope in the grooves of the wheel. It has been 
shown that idlers having semi-circular grooves in them become highly 
polished, while those having Y-shaped grooves do not. Thus the dem- 
onstration that the ropes slip to a certain extent in passing over idlers 
with the semi-circular grooves is complete. 

The use of the tension carriage in the ‘‘American” system of rope 
transmissions is twofold. In the first place where a continuous rope is 
used passing over the grooves of tw) sheaves, it is obvious that the rope 
must be wound spirally around the two wheels, and that unless the rope 
in passing off the last groove of one of the wheels is not conducted back 
azain to the first groove of the wheel, the drive would become inopera- 
tive, from the fact that all of the wraps of the rope would soon run off 
and leave the wheels without connection between them. In order to 
make this return, the wheel of the tension carriage is set at an angle so 
as to enable it to make the proper return of the rope. Secondly, the 
tension carriage is weighted so as to give the proper tension to the rope 
and serve as a corrective agent to the trifling inequalities that may exist 
in the sheaves or in the rope. It is by the weighting of the tension car 
riage that we are enabled to tell the exact amount of strain to which we 
are subjecting a rope. I might add that the tension carriage being 
mounted on guides, it is capable of maintaining the proper tension of 
the rope even if the latter becomes considerably elongated by the strain 
put upon it or is variable in its length due to atmospheric changes. This 
latter is especially noticeable in rope transmissions which are used whol- 
ly, or in part, out of doors, they being subjected to the action of rainy 
and dry weather. 

The use of wire rope for the transmission of power I will only briefly 
touch upon, by stating that the economic use of it seems to be confined 
to transmissions of great length between centers. Thesheavesemployed 
have to be of very large diameter, otherwise the rope becomes crystal 
lized and is of short life. 

With reference to raw hide I might say, that its cost has prevented its 
general adoption, as it is cheaper to use an increased number of strands 
of manilla rope to accomplish the desired result, though it has one 
marked advantage, inasmuch as it is possible to use it on sheaves of 
smaller relative diameter than in cases where manilla rope is employed. 

If possible, in running the rope, care should be taken to have the 
bends all in one direction, as a rope bent in opposite directions will wear 
with much greater rapidity. 








Early History of Wrought Iron Gas Pipe. 
—=>>——_ 
[A paper read at the Steam Fitters’ Convention (Chicago) by Mr. R. T. 
Crane. } 


The demand for wrought iron pipe began with the invention of illum- 
inating gas, but the introduction of illuminating gas at first was very 
slow in consequence of prejudice and want of appreciation of its impor- 
tance. About the time of the invention of illuminating gas, which was 
ia the latter part of the 17th century, the long war between England 
and France was drawing toaclose. It had made a great demand for 
gun barrels, which were largely sade at Wednesbury, England, and at 
its close it left a large amount of this stock on the market, which (there 


being no other demand for it) was used for the small gas tubes by screw- 
ing the small end of one tube into the large end of another. This sup- 
ply apparently covered the demand for small tubes for some time, and 
the larger ones were made in the same manner. 

In order to understand the invention of gas tube welding it is necessa- 
ry to describe the welding of gun barrels. This consists of taking a 
properly prepared piece of iron of the right dimensions, drawing the 
edge down thin, heating it, then rouading it up until the edges lap one 
over another. In this form it is called ‘‘skelp.” It is heated in a forge 
fire, a few inches at a time ; then a bar of iron is put on the inside, to 
give support to the iron while it is being hammered down on the outside 
and the weld made. Then it will be seen that only a few inches could 
be welded at each heating of the iron, making the process a very slow 
one, and the barrel, when the welding was completed, was left in a very 
rough and unfinished state. : 

It appears, from the best information we can get, that about the year 
1825, and in order to meet the largely increased demand for gas tubing, 
it became evident that some better mode of manufacturing gas tubes 
should be sought for than the process of welding gun barrels. James 
Russell, in company with his brother John (who had been gun barrel 
and gas tube makers at Church Hill since 1811), appreciating this fact, 
set about making an improved gas tube. He concluded that it should 
be of a uniform thickness of iron, and also, as the pressure of gas was 
merely nominal, that there was no necessity of so strong a weld as that 
of the gun barrel. He conceived the idea, and patented it, of welding 
his tube by butting the edges of the iron together instead of lapping, as 
in the case of the gun barrel. This invention was a great step in ad- 
vance of this art, and enabled him to make his tubes much more cheap- 
ly and rapidly, and also of vastly superior finish. Still, compared with 
a later process, a description of which will follow, this production was 
very slow, as he was obliged to heat and weld it only a few inches at a 
time, after the manner of welding gun barrels. 

To make this gas tubing complete it was necessary to have a device 
for connecting pieces of pipe, as the method employed in the case of the 
gun barrels was not practicable in this case, the iron being of uniform 
thickness. He now invented the socket, which is a short piece of pipe 
with a thread on the inside to fit a corresponding thread on the outside 
of the gas tube, the pipe being screwed in each end of the socket, thus 
making any desired length of pipe. The effect of this improved process 
was to so cheapen and beautify the article as to greatly increase the de- 
mand for it, and it seems that the invention made a great sensation in 
England. But this particular process of manufacturing must have been 
very short lived, it being patented in January, 1825, since it was fol- 
lowed by the patent of Cornelius Whitehouse in February of the same 
year for butt welding tubes by drawing them through a die. This meth- 
od of welding tubes being brought to the attention of James Russell, he 
saw its importance, bought it and immediately proceeded to manufacture 
his tubes under this patent. 

Mr. Russell recognized the principle of the strength of a circle—that 
is, when the iron for a tube is rounded up any amount of pressure may 
be brought to bear on the outside without danger of collapsing the iron, 
and this pressure was necessary to force the edges of the iron together in 
making the weld. His process of doing this was to heat a small piece of 
the iron, then place it between two semi-circular dies smaller than the 
tron, which necessarily forced the edges together, thus making the 
weld. 

To return to the Whitehouse patent, and to make clear the principles 
involved in it, it may be stated that he takes such dies as Russell used, 
makes one end of them bell shaped, and fits them in a pair of tongs. 
He then takes a piece of the rounded up iron called ‘‘skelp” and puts 
about half its length in the furnace, heatiag it to the welding heat. The 
die is then pressed on the iron, and by means of an endless chain the 
iron is pulled through the die. The die being smaller than the iron 
crowds the edges together, thus making the weld. 

The principle involved in the Whitehouse method consists in the man- 
ner of applying the pressure to produce the weld; that is, he produced it 
py drawing the iron through the die, and Russell by compressing the 
dies. So, to give proper credit for these advances in the art, it should be 
said that Russell is entitled to the credit of discovering that a tube with 
a butt weld is sufficiently strong to stand all ordinary pressure, and that 
a sufficient pressure can be brought to bear upon the circle of the iron 
to produce the weld. Mr. Whitehouse is entitled to the credit of discov- 
ering that the pressure to produce the weld can be obtained by drawing 
it through the die, which is simply an improvement upon the principle 
that Mr. Russell discovered ; yet it was an invention of very great im- 
portance, as it enabled him to make tubes a hundred-fold more rapidly, 





and also of a superior weld and much longer. Strange to say, this pro- 
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cess has never been improved upon, and is the one in universal use for 


the manufacture of the small tubes at the present time. 
The result of the Russell and Whitehouse improvements is the pro 


duction of an article of great utility and beauty at an exceedingly low 


cost. 


As an evidence of the importance of the advanced process of Russell 
and Whitehouse, it may be stated that they paid as much for welding 
the gas tubes under the gun barrel principle as the finished, vastly supe- 


rior product is being sold for to-day. 


Lap Weld Tube Making.—The above mentioned events took place in 
the early days of gas engineering, and, while steam engineering was 


also being developed, it had not, up to this time, reached any great de 
gree of magnitude. But now its importance began to be more particu 
larly recognized in connection with the building of railroads and loco 


motives, and through the discovery by Stephenson of the tubular boiler. 
This created a demand for a larger and different line of tubes, for which 
the butt weld was not adapted, as the tubes were required to be much 


larger, and stronger in the weld. 


It was evident that the only way to produce an iron tube suitable for 
these demands was to make it with the lap-weld, as in the case of the 
gun barrel, and while it would have been possible to make lap-weld 
tubes of uniform thickness and moderate length by the methods em- 
ployed in gun barrel making, it is evident that the process would have 
been too slow and expensive in operation, and the product too limited in 


length to meet the demands of steam engineering. 


At this time—which must have been in the neighborhood of 1830 or 
1835—the Messrs. Russell appeared to have appreciated the importance 
of manufacturing a new line of tubing, and set about making the ma- 
chinery necessary for it. To accomplish this was quite a different task 
from that of producing the butt-weld tubing, as it called for the highest 
order of mechanical skill and ingenuity, and there is no doubt that it 
cost the Messrs. Russell a large amount of money in experimenting 
before they perfected their machinery. They must have met with un- 
told difficulties and annoyances in perfecting the machinery and fur- 


naces, which only persons who have gone through similar ordeals, 


though having the benefit of their experience to commence with, can 
appreciate. They were certainly men possessing extraordinary courage 


and perseverance to contend successfully with apparently insurmount- 
able difficulties. 


About this time, or a little later, Martin Jones commenced experi- 
menting in the same line. 


from the wreck, placed his invention in the hands of a friend, who be- 


trayed him, appropriating it to his own use, improved it by continued 
experiments and patented it in hisown name. He then took into partner- 


ship with him two gentlemen of large means, named Lindsam and 
Bowers, of Birmingham, where they established their works and pro- 


duced the tubes on a largescale, there appearing to be at once a great 


demand for them. It is said that this purloiner of the ‘‘ Jones” idea re- 
ceived for it during many years more than $100,000 royaliy annually. 


The difference between this and the Russell process appears to be only 
that the Jones made use of four rolls in the welding machinery and the 
Russell only two. The firm of Lindsam & Bowers, who were working 
under the Jones idea, brought suit against Bussell for infringement of 


their patent, which developed into a bitter contest, involving the ex- 
penditure of $2,500,000 and resulting in victory for the Russells. 

The process of lap-welding is as follows : The sheet of iron is rolled to 
the desired thickness, width and length. The edges are then scarfed, as 
in the case of the gun barrel. It is then drawn, while red hot, through 
a bell-shaped die, by means of an endless chain, which rounds it up and 
laps one edge over the other. The whole length in put is the furnace 
and heated to the welding heat, afterward pushed out of the furnace at 
the opposite end into grooved rolls of a size corresponding to the size of 
the pipe. The inside lap is supported by a ball attached to a long bar of 
iron which holds the ball in position in the roll. The ball and the iron 

-and the groove of the roll all correspond, so that the roll exerts a suffi- 
‘ cient pressure upon the iron and the ball to force the laps of the iron 
firmly together, thus producing the weld. 

The entire process must be perfect in order to insure success ; that is, 
the bending and lapping of the iron, the heating of the furnace and the 
adjustment of the rolls and balls must all receive the most scrupulous 
attention. This operation is one of the most beautiful in all the me- 
chanical arts. 

After the process of welding, the crude piece of pipe is passed through 
other rolls to give it the correct diameter, and again through others for 
the purpose of straightening it. 

If the tubes are to be used in boilers they are only cut off the desired 





He also encountered many difficulties, ex- 
hausting his own and his wife’s fortune, and in order to save something 


length and tested, being then ready for use. If the tubes are to be used 
for steam pipe, the ragged ends are cut off, screws cut on both ends and 
a socket put on one end. The tubes are then tested and are ready for 
the market. 

Probably the production of no other line of goods has ever created 
such a sensation as this, and never were manufacturersso harrassed by 
pirates in the trade as were the Russells. It is a satisfaction to know 
that they successfully combated all oppression and were successful in 
maintaining their patent, and that finally success crowned their enter- 
prise, invention, skill and perseverance. The firm conducted business 
for many years, through different combinations of the Russell family, 
under the name of the Crown Tube Works, Wednesbury, England. As 
to the magnitude of their business, it is stated that in 1824they made but 
3,000 feet of tube, while in 1871 the number of feet supplied by the same 
firm reached the enormous figure of 6,700,000. This may give some idea 
of what the output must be of the 35 or 40 mills existing at the present 
day. 








Abstracts from Proceedings of the British Royal Institution. 
cinta cai 

The study of glacial action, and that of the absorption and radiation 
of heat by gases and vapors, seem at first sight to have no relation to 
each other. Yet Dr. Tyndall’s justly celebrated researches on radiant 
heat spring directly from his investigation of the causes of the ‘‘flowers” 
in ice, and his consideration of the speculations of philosophers on 
the transmission of solar and terrestrial heat through the earth’s at- 
mosphere involved in glacial phenomena. These researches were fol- 
lowed by his lectures on ‘‘ Heat as a Mode of Motion,” in which Joule’s 
‘* mechanical equivalent of heat” was expounded with such an abund- 
ance of original experimental demonstration, as to put forth the phil- 
osophy of heat as almost a new philosophy ; though, as he observes, the 
term cannot be so restricted, for the connection of this agent with the 
general energies of the universe is such that if we master it perfectly we 
master all. 
Even now we can discern, though but darkly, the greatness of the 
issues which connect themselves with the progress we have made— 
issues which were probably beyond the contemplation of those by 
whose industry and genius the foundations of our present knowledge 
were laid. 
These researches are noted in the prospectus of the Royal Institution, 
and recorded in her archives as being worthy of remembrance in com- 
pany with those of Rumford, Davy, Young, and Faraday. 
The sun throws out two different kinds of rays, one capable of pro- 
ducing light, and one altogether incapable of producing light. Throw- 
ing on a white screen the beam from an electric arc lamp (Dr. Tyndall’s 
‘*domestic sun”) passing a bundle of the rays through a slit, and then 
through a prism, the slice of light formed is pulled in different degrees, 
and, as it were, unraveled into the different parts of which it is consti- 
tuted. There is no artificial arrangement of colors which can give such 
delight to the eye as the wonderfully beautiful way in which they ap- 
pear when thus pulled assunder, at the same time remaining sufficiently 
linked together to show the harmonious disposition of the infinitesimal 
waves producing the sensation of light. 
But what is seen in this glorious spectrum does not adequately mark 
the main quantity of rays coming from the electric arc beam. Beyond 
the visible spectrum in both directions are rays which excite no impres- 
sion of light. Those at the red end excite heat, and the reason why 
they fail to excite the sensation of light is probably because they never 
reach the retina at all. 
The colors, their amount, and the space they occupy have been accur- 
ately measured. 
The heating power of the successive colors of the solar spectrum was 
first determined by Sir William Herschel, who employed a thermometer 
with a blackened bulb. He found that the red rays were much hotter 
than the blue, and that even in thedark region on the near side of the red 
end of the spectrum a considerable elevation of temperature was still ob- 
servable. Dr. Tyndall, who used a form of Melloni’s thermo-pile* 
specially arranged for the research, drew up the curve of heat intensity 
for the spectrum of the electric arc light. The face of Tyndall’s thermo- 
* Melloni’s pile consists of a large number of rods of antimony and bismuth soldered 
together at their ends in the manner shown in Fig. 1, so that the Ist, 3d, 5th, etc., or 
generally the odd numbered joints b b b are turned in one direction, whilst the even 
numbered joints a a a are turned the opposite way. If the end rods are connected to- 
gether by a wire, an electric current is excited so soon as there is any difference of tem- 
perature between the opposite sides of the pile. The current in a heated joint is always 


from bismuth to antimony, so that if both sets of joints are equally heated the currents 
will be in opposite directions and neutralize each other. By multiplying the joints 





Melloni constructed a pile which, when attached to a delicate galvanometer, made evi- 
dent exceedingly minute variations of temperature. 
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pile is a rectangle, which, by means of side pieces, can be rendered as 
narrow as desired. The face of the pile may be the tenth, the hun. 
dredth, or even the thousandth of an inch in breadth. By means of 
an endless screw the linear thermo electric pile may be moved through 
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the entire spectrum, each of its rays being selected in succession, the 
amount of heat falling upon the pile at every point of its march, being 
declared by the associated needle. (See Fig. 2.) 

















When this instrument is brought up to the violet end of the spectrum 
of the electric light the heat is found to be insensible. As the pile grad- 
ually moves from the violet end toward the red, heat soon manifests 
itself, augmenting as the red is approached. Of all the colors in the 
visible spectrum, the red possesses the highest heating power. On push- 
ing the pile into the dark region beyond the red, the heat, instead of 
vanishing, rises suddenly and enormously in intensity, until at some 
distance beyond the red it attains a maximum. Moving the pile still 
forward, the thermal power falls somewhat more suddenly than it rose. 
It then gradually shades away, but for a distance greater than the 
whole length of the visible spectrum signs of heat may be detected. 


| 





chemical action on a mixture of chlorine and hydrogen, and on the 


salts of silver; and the curve I. gives the amount of brilliancy as recog- 
nized by the retina of the eye. 

In reference to the rays themselves, these three curves have a very 

different signification. It is clear that the action which a ray exerts 
upon a body is determined on the one hand by the intensity or energy 
of the ray, and on the other by the capacity for absorption of the body. 
However great the intensity of a ray may be, it will exert no influence 
upon a body which will not absorb it. Each of the curves I. and TI., 
therefore, expresses the co operation of two actions—the intensity of the 
rays and the capability of absorption of the retina, or of a photographic 
plate which 1s very different for different kinds of rays. The curve III. 
shows the heating influence which each part of the spectrum exerts 
upon the blackened surface of the thermo pile. Lamblack behaves to 
all kinds of rays alike, since it completely absorbs them all, and be- 
comes heated in proportion to their intensity. The thermotic curve is 
therefore to be regarded as the ‘‘true curve of intensity of the prismatic 
| spectrum.” * 

Dr. Tyndall considers that the reason the rays beyond the red fail to 
'excite the sensation of light, is because in all probability they never 
| reach the retina at all. This followed from the researches of Brucke and 
| Knoblauch. He placed a thermo-electric pile, connected to a large gal- 

vanometer (Fig. 2), near to the red end of the spectrum, but still outside 
of it. The needle wf the galvanometer was deflected, and came to rest 
in a position about 45° from zero. A glass cell, containing the trans- 
| parent vitreous humor of the eye of an ox, was now placed in the path 
Of the rays ; the “‘light” of the spectrum was not perceptibly diminished, 
but the needle of the galvanometer fell to zero, thus proving that the 
obscure rays of the spectrum, to which the galvanometric deflection was 
due, were wholly absorbed by the humors of the eye. 
| Melloni, in a simple and ingenious manner, demonstrated that the law 
| of inverse squares was true of radiant heat passing through air. Dr. 
| Tyndall devised the following experiment to show this to the members 
of the Royal Institution: A tin vessel, narrow, but presenting a side a 
| square yard in area (A. B, Fig. 5), coated on one side with lampblack, 
_and filled with hot water, was used as the source of radiant heat. 
| A thermo pile C, connected with a galvanometer, and provided with 
'a conical reflector 6 in. 'ong, but lined with black paper, so that heat 
| rays falling obliquely upon it would not be reflected, but would be com- 
' pletely cut off, was used as a measure of the radiation. 
| The reflector ‘was placed close to the large radiating surface, the face 
of the pile being about 6 in. distant from the surface. The needle of the 


G 








| galvanometer moved to 60°, and remained steadily there so long as the 
temperature of the radiating surface remained sensibly constant. The 
pile was then gradually withdrawn from the surface, in a straight 
line, to double, treble, quadruple, quintuple, ten times the distance, but 
the needle rigidly adhered to its deflection of 60°. To all appearance 
there was no diminuticn of intensity with the increase of distance. 
Imagine the hollow cone prolonged ; i: would cut the radiating sur- 
face in a circle, and this circle is the only portion of that surface the 
rays of which can reach the pile. All the other rays are cut off by the 
non-reflecting lining of the cone. When the cone is moved to double 
the distance, the section of the cone prolonged incloses a circle of the 





Drawing a datum line, and erecting along it perpendiculars, proportion- | radiating surface exactly four times the area of the former circle ; at 
ate in length to the thermal intensity at the respective points, the extra- treble the distance the radiating surface is augmented nine times ; at ten 
ordinary curve is obtained (Fig. 3) which exhibits the distribution of times the dist&ince the radiating surface is augmented 1 00 times. But the 
heat in the spectrum of the electric light.* | constancy of the deflection proves that the augmentation of the surface 

The solar spectrum is composed of three portions of nearly equal | must be exactly neutralized by the diminution of the intensity ; the 
length. In Fig. 4 three curved lines are drawn above the spectrum ; | radiating surface augments as the square of the distance ; hence the in- 
that marked III. shows the heat rays; II. in like manner expresses the | tensity of the heat must ‘‘ diminish as the square of the distance.” Thus 
r . * Dr. Eugene Lommel “ The Nature of Light,” p. 204, International Scientific Sereis. 











* Dr. Tyndall's Bede Lecture, C ‘ambridge. 
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the experiment, which might at first sight appear fatal to the law, de- 
monstrates that law in the most simple and conclusive manner.* 

Melloni also inferred that for a distance of 18 ft. or 20 ft. the action of 
air upon radiant heat was totally inappreciable. 

Melloni’s was the only experiment which had been made regarding 
the transmission of radiant heat from terrestrial sources through air ; 
and with regard to its transmission through other gases, we were with- 
out any information until Dr. Tyndall made the mutual action of ra- 
diant heat and gases of all kinds the subject of an experimental inquiry. 
It was, in his view, desirable to examine the action of such media—de- 
sirable on purely scientific grounds, and also on account of certain 
speculations which had been based upon the supposed deportment of the 
atmosphere as regards radiant heat. These speculations were originated 
by Fourier ; but it was to Pouillet’s celebrated memoir, and more re- 
cently a paper by Hopkins, to which they owed their chief develop- 
ment. 

It was supposed that the rays from the sun and the fixed stars could 
reach the earth through the atmosphere more easily than the rays 
emanating from the earth could get back into space. This view required 
experimental verification, and the more so as the only experiment we 
possessed was the negative one of Melloni, just now quoted. 

The energetic action of the solid and liquid compounds into which the 
element hydrogen enters suggested to Dr. Tyndall the thought that hy- 
drogen gas might act more powerfully than air, and he devised the fol- 
lowing means to test the idea. A tube was constructed, having its ends 
stopped airtight by polished plates of rock salt held between suitable 
washers, this salt being transparent to heat of all kinds ;} the tube could 
be attached to an air pump and exhausted, and any required gas or vapor 
could be admitted into it. 

The arrangement of the apparatus is shown in Fig. 6. A Bisa hol- 
low tin cylinder 4 ft. long, and nearly 3 in. in diameter ; plates of rock 
salt are screwed on to the cylinder by meaus of caps Aand B. Two 
stopcocks C, C' open upon the cylinder—one, C, is connected with a 
powerful air pump ; the other, C', is the door by which air or any other 
gas is permitted to enter the tube. 

At one end of the cylinder is a Leslie’s cube D}, coated with lamp 
black, to augment its power of radiation, containing boiling water, kept 
so by the lamp beneath it, Z. At the other end of the cylinder stands a 
thermo-electric pile, F, from which wires lead to the galvanometer. 
Between the end B and the cube D is a tin screen, G, which, when 
withdrawn, will allow the calorific raysto pass from D through the tube 
to the pile. The gas to be tested is dried and freed from carbonic acid 
during its passage through the bent tubes U, U', filled the one with 
fragments of pumice stone moistened with caustic potash, the other with 
fragments of pumice stone moistened with sulphuric acid. 

The tin screen being withdrawn, the heat rays fell upon the faceof the 
thermo-pile, and the galvanometer needle was deflected. After it had come 
to rest, the air was pumped from the tube, and the needle was carefully 
observed to see whether the removal of the air had any influence on the 
transmission of the heat. No such influence showed itself ; the needle 
remained perfectly steady. A similar result was obtained when hydro- 
gen gas was used instead of air. 

Thus foiled, Dr. Tyndall put his questions to nature in a modified 
form. A source of heat, having a temperature of about 300° C., was 
placed at one end of the tube, and a thermo-pile at the other—a large 
deflection was the consequence. Round the astatic needle of the galva- 
nometer, however, a second wire was coiled, thus forming a so-called 
differential galvanometer; a second pile was connected with this second 
wire, so that the current from it circulated round the needle in a direc- 
tion opposed to that of the current from the first pile. The second pile 
was caused to approach the source of heat until both currents exactly 
neutralized each other, and the needle stood at zero. Here, then, we 


*Dr. Tyndall, “ Heat as a Mode of Motion,” Sec. 336. 


+With regard to this Dr. Tyndall appends the following interesting note: “ Ata time 
when I was greatly in need of a supply of rock salt, Istated my wants in the Philosophi- 
cal Magazine, and met with an immediate response from Sir John Herschel. He sent me 
a block of salt, accompanied by a note, referring to the purpose for which the salt was 
originally designed.” Here follows an extract from Sir John Herschel’s letter : “ After 
the publication of my paper in the Philosophical Transactions, 1840, I was very anxioug 
to disengage myself from the influence of gas prisms and lenses, and ascertain, if possible, 
whether in reality my insulated heat spots in the spectrum were of solar or terrestrial 
origin. Rock salt was the obvious resource, and after many and fruitless endeavors to 
obtain sufficiently large and pure specimens, the late Dr. Somerville was so good as to 
send me the very fine block which I now forward. * * * I was not prepared for the 
working of it—evidently a very delicate and difficult process (I proposed to dissolve off 
the corners, etc., and, as it were, lick itintoshape.) * * * If youshould find it of any 
use, I would ask you, if possible, to repeat my experiment as described, and settle that 
point, which has always struck me as a very important one.” 


+A cubical vessel, so called from having been used by Sir John Leslie in his researches 
on radiant heat. . 








had two powerful forces in equilibrium, and the question now was 
whether the removal of the air from the tube would disturb this bal- 
ance. 

A few strokes of the air pump decided the question, and on the entire 
removal of the air the current from the pile at the end of the tube pre 
dominated over its antagonist from 40° to 50°. On re-admitting the air, 
the needle again fell to zero ; thus proving beyond a doubt that the air 
within the tube intercepted a portion of the radiant heat. 

The same method was applied with other gases, and with most remark- 
able results. 

Gases differ probably as much among themselves with regard to their 
action upon radiant heat as liquids and solids do. Some gases bear the 
same relation to others that alum does to rock salt. 

Dr. Tyndall compared the action of perfectly transparent coal gas 
with perfectly transparent air. To render the effect visible to the audi- 
ence, a large plano-convex lens was fixed between two upright stands at 
a certain height above a delicate galvanometer. The dial of this instru- 
ment was illuminated by a sheaf of rays from an electric lamp, the 
sheaf being sent through a solution of alum to sift it of its heat, and then 
avoid the formation of air currents within the glass shade of the instru- 
ment. Above the lens was placed a looking-glass, so inclined that the 
magnified image of the dial was thrown upon a screen, where the move- 
ments of the needle could be distinctly observed by the whole audience. 

Air was first examined, the currents from the two piles being equilib- 
rated in the manner described. The tube was exhausted, and a small 
but perfectly sensible deflection was the result. It was next arranged 
that the current from the pile at the end of the tube predominated great- 
ly over its antagonist. Dry coal gas was now admitted into the tube, 
and its action upon the radiant heat was so energetic, the quantity of 
heat which it cut off was so great, that the needle of the galvanometer 
was seen to move from about 80° on one side of zero to 80° on the other. 
On exhausting the tube, the radiant heat passed copiously through it, 
and the needle returned to its first position. 

Similar differences were also established in the case of vapors. As 
representatives of this diverse action the vapor of ether and of bisul- 
phide of carbon may be taken. For equal volumes the quantity of heat 
intercepted by ether is enormously greater than that intercepted by bi- 
sulphide of carbon. 

To test the influence of quality, Dr. Tyndall devised the following 
experiment : A powerful lime light was placed at one end of the tube, 
and the rays from it, concentrated by a convex lens, were sent through 
the tube, having previously been caused to pass through a thin layer of 
pure water. The heat of the luminous beam excited a thermo-electric 
current in the pile at the end of the exhausted tube; and this current 
being neutralized by the current from the second pile, coal gas was ad- 
mitted. This powerful gas, however, had no sensible effect upon the 
heat selected from the lime light, while the same quantity of heat from 
an obscure source was strongly affected. 

The quantity of heat was measured by Dr. Tyndall by the amount of 
galvanometric deflection which it produces; its power of passing 
through media he took as a test of quality. 

The bearing of this experiment upon the action of planetary atmo- 
spheres is obvious. The solar heat possesses, in a far higher degree than 
that of the lime light, the power of crossing an atmosphere, but when 
the heat is absorbed by the planet, it is so changed in quality that the 
rays emanating from the planet cannot get with the same freedom back 
into space. Thus the atmosphere admits of the entrance of the solar 
heat, but checks its exit, and the result is a tendency to accumulate heat 
at the surface of the planet. 

Pouillet regarded this action as the cause of the lower atmospheric 
strata being warmer than the higher ones. The late William Hopkins 
has shown the possible influence of such atmospheres upon the life of a 
planet situated at a great distance from the sun. Dr. Tyndall put forth 
the speculation that, were the sun abolished, and did stellar heat alone 
remain, it is possible that an atmosphere which permits advance and 
cuts off retreat, might eventually cause such an accumulation of smal! 
savings as to render a planet withdrawn entirely from the influence of 
the sun a warm dwelling place. But whatever the fate of the specula- 
tion, the experimental fact abides—that gases absorb radiant heat of dif- 
ferent qualities in different degrees ; and that the action of the atmo- 
sphere is only one case of many. 








THE Reading (Pa.) Gas Company has elected the following officers : 
President, Horatio Trexler; Managers, David E. Stout, Charles Brenei- 
ser, Isaac Hiester, E. D. Smith, William A. Arnold, William R. MelIl- 
vain and Horatio Trexler. 
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The Mathematics of Washers and Scrubbers. 
=o 

A writer in the Journal of Gas Lighting remarks this is a subject 
that has not received systematic investigation at the hands of gas engi- 
neers. Various attempts have been made in the way of arriving at 
formule for calculating the area of condensing surface, or that of the 
purifying boxes. But, with the exception of a rule in Mr. Newbigging’s 
‘* Handbook,” which gives the cubical contents of the scrubber as 9 cu- 
bic feet for every 1,000 cubic feet of gas manufactured per diem, we are 
not aware of any similar formula for determining the area, extent of 
contact surface, or supply of liquid to the scrubber, or the dimensions 
of a washer, and the limit to which the subdivision of a current of gas 
may be advantageously carried. Makers of scrubbers and washers are 
usually prepared to supply an appliance guaranteed to deal with any 
specified quantity of gas; but this is more a matter of guesswork, found- 
ed upon practical experience, than of the application of any known or 
accepted rules. 

Under these circumstances no apology is needed for directing attention 
to a paper entitled ‘‘Coke Towers and Similar Apparatus,” recently 
read before the Liverpool Section of the Society of Chemical Industry 
by Dr. Ferdinand Hurter, as elucidating points that have possibly never 
occurred to many of our readers. 

In previous communications the author has dealt with washers—that 
is to say, apparatus in which gas is divided into small bubbles, and 
caused to pass through a column of liquid. On the present occasion he 
takes two other classes of apparatus—viz., that in which liquids divided 
into fine drops fall through the gas, and that containing solids with ex- 
tensive surfaces and interstices covered with the liquid, the gas passing 
through the interstices. It is not necessary to follow his investigations 
on the first of these two classes, since he shows most conclusively that 
it is inferior to the washer. ‘‘In all technical processes the bulk of the 
gas is at least 100 times, and more often 1,000 times, that of the liquid. 
When once this fact is clearly grasped it is easy to understand why the 
method of subdividing the liquid into drops is inferior to the method of 
subdividing the gas into bubbles.” Dr. Hurter, however, does not rest 
satisfied with any assertions, but supplies mathematical reasoning and 
also experimental data, where practicable, in proof. Another interest- 
ing point against the spray producers is the fact that drops of water fall 
through the gas with much greater velocity than the gas rises or bub- 
bles through the liquid. In the coke tower or scrubber the fall of the 
liquid is retarded. This form of apparatus was proposed by Gay Lussac 
in 1827, and tirst erected by Mr. Gossage in 1836. The time occupied by 
any given particle of water in descending through a scrubber 40 feet 
high is put at 10 to 15 minutes ; and, while not undertaking to estimate 
the surface area, the author shows that the coke occupies about 60 per 
cent. of the entire cubical capacity, and if the pieces of coke are taken 
as averaging the size of 4-inch globes or balls, the minimum contact 
surface cannot be less than 10.8 square feet per cubic foot of capacity. 
A scrubber 7 feet square in section and 40 feet high would therefore 
contain at least 21,168 square feet of surface. The time occupied by any 
given particle of gas in going through such an apparatus is shown to be 
proportional to the quantity passing per second. 

The area available for the passage of gas is equal to that of the full 
capacity of the scrubber minus the space that is occupied by the coke, 
which 1s equal to 784 cubic feet. Soacurrent of gas traveling at the 
rate of 20 feet per second would occupy 784 + 20 = 39.2 seconds in 
traversing the apparatus. 

The contact surface area divided by the quantity of gas passed per 
second gives a simple and useful formula for arriving at the contact 
value of various appliances ; but this is not directly proportionate to the 
chemical effect upon the gas. It is next shown that in the scrubber a 
given amount of contact value can be obtained with very much less 
power than that secured by subdividing the gas, and passing or forcing 
it through the liquid. Another great advantage of the coke scrubber is 
its reserve capacity. It contains such a quantity of liquid at any one 
moment that it will remain in effective operation for even an hour or 
more after the supply of liquid is stopped. A new scrubber of the size 
above named would retain 7,500 lbs. of water ; and one hour after shut- 
ting off the supply, about 5,500 lbs. of this would remain. This renders 
the efficiency of the apparatus independent of small irregularities in the 
supply of liquid or in the quality of the gas. The question of alleged 
irregularity in the descent of the liquid, or in the ascent of the gas, by 
reason of the unusually wide space, is considered ; and the conclusion 
is arrived at that, in practice, the movements are, to all intents and pur- 
poses, regular. Some experiments tried with a scrubber 4 feet square in 
section showed that the water from a single jet assumes a conical form, 
taken in vertical section, until about 8 feet depth of material has been 


traversed, after which it remains fairly equal. At 4 feet depth, it had 
spread over a circle 14 inches in diameter ; and at 8 feet, over a 29 inch 
circle. The author’s conclusion is that a well-constructed tower scrub- 
ber is one of the best contrivances for presenting a liquid toa gas. The 
paper concludes with a description of Lunge & Rohrman’s plate tower 
—an arrangement recently introduced as an improvement on the coke 
tower. 

It will, of course, be remembered that this paper does not touch upon 
some of the difficulties experienced in practice with coke towers on gas 
works, such as the gradual clogging of the contact surface with tar or 
pitch, and the necessity for its periodical emptying and repacking. Few 
gas engineers would care to maintain that the cost of working the scrub- 
ber pumps and distributor is a mere fraction as compared with the extra 
work put upon the exhauster by increasing the pressure at the outlet to 
the extent of a few inches, which is all, or nearly all the extra cost of 
working a washer. The experiments with a jet of water show that a 
vast amount of unnecessary expense and labor bas been incurred in the 
distribution of the liquid at the top of a scrubber, as a simple jet in each 
square foot of area would secure a practically uniform distribution of 
liquid within 4 feet of the top. 








A New Hygrometer. 
annette 

Owing to the urgent need of a good percentage hygrometer suitable 
for general use in dwellings, Mr. O. Krell has occupied himself with the 
subject for some time past, and the results of his investigations are pub- 
lished in a recent number of Gesundheits-Ingenieur. The commonly 
employed hygroscopes are very liable to derangement, and they fail as a 
rule to indicate the degree of moisture as a percentage ratio, since they 
record the same upon some arbitrary scale. The instrument of August, 
which is based solely upon thermometric readings, is not liable to dam- 
age. In its general form it consists of two juxtaposed thermometers, 
one of which indicates the air temperature, while the bulb of the other 
is surrounded with muslin, kept moist by being dipped into a small ves- 
sel suspended below it, filled with water, the water from which rises by 
capillary action into the twisted muslin. The greater the difference be- 
tween the temperature readings of the two thermometers with the wet 
and dry bulbs, at any uniform air temperature, the smaller is the 
amount of moisture in the air, and the same holds good conversely. 
Mr. Krell substitutes for the suspended vessel of water a glass tube, 
open at the top, but capable of being securely closed by means of an 
india-rubber stopper. The lower endof this tube is drawn out to a small 
diameter, and is curved intoa semi-circular form so as to point upwards. 
This tube is placed on a board between the two thermometers, which are 
graduated to read from 8° to 20° Reaumur, between which limits the 
maximum range of temperature in dwelling rooms may be assumed to 
fall. The bulb of one of the thermometers is inclosed in muslin, at- 
tached to the upward curving end of the water tube, and above the ap- 
paratus is a board, with a table giving horizontally the readings for each 
degree, from 8 to 20°, with the temperatures indicating each 10 per cent. 
of moisture in the air in a series of vertical columns beneath. By sim- 
ple reference to this table, on reading the temperatures from the two 
thermometers the approximate amount of moisture in the air can be de- 
termined at a glance, or, if greater accuracy is needed, intercalation can 
readily be made. 








Loss Between the Coal and the Electric Light. 
instill 

At the St. Louis convention of electrical engineers, Mr. Stillwell 
spoke as follows respecting the losses incurred in using electricity as a 
medium for light and power : 

I want to say a few words in regard to the saving being effected at an 
early or late step in the process of transforming the potential energy of 
coal into light or power for sale. It seems to me that we should bring 
out the fact that a great deal depends upon the relative strength of these 
steps. The central station man who is paying for energy in the form of 
coal and selling it in the form of light is losing various amounts at each 
step of the process, but up to the present time he is losing far more be- 
fore it gets to the dynamo than he is after it leaves the dynamo. I have 
made a few figures to illustrate this: Suppose we have 1,000-horse 
power potential in the coal which we are burning under our boilers. I 
think the best figures which steam engineers will claim for the propor- 
tion of that coal or energy which they will deliver in the form of me- 
chanical power to the dynamos in a station that is continuously oper- 
ating will be «bout 10 per cent. Now, if we apply figures, obtained 
from records at the Kensington, Eng., station, we will find that under 
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the variable load he loses about 3 per cent. of that, and it is this amount 
of the energy, which is really a very large amount at that stage, which 
the scheme of Mr. Halpin (heat storage) proposes to economize. Of the 
7 per cent. that at the Kensington station, we will assume, is delivered 
to the dynamos, I think it can be demonstrated that the dynamos, the 
distributing circuits, under a properly arranged system, will deliver to 
the terminals or lamps about 8 per cent., or 5.6 per cent. of the initial 
We again suffer a relatively heavy loss because up 
to the present time our incandescent lamps give us but a small propor- 
tion of the energy they receive in the form of light. I estimate that out 
of the 1,000-horse power that the central station man buys in the form 
He 
has lost in the various steps about 930 horse power before he has reached 


energy of our coal. 


of energy in coal, he may te able to sell 2.8 in the form of light. 


the dynamo. In the electrical apparatus down to the lamp he loses. 
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COMMUNICATED By NorToN H. HumpuHrys. 


SALISBURY, June 10, 1893. 


Differential Prices for Gas.—The Sulphur Question.—Death of Prof. 


W. Foster.— Valuing Stocks of Coal. 


The interesting subject of differential prices for gas was introduced at 
the recent meeting of the Institution of Gas Engineers, by a paper read 
by Mr. Geo. T. Livesey, Chairman of the South Metropolitan Gas Com- 
pany. The subject was subsequently discussed at some length, but in a 
somewhat narrow and one-sided way. There was an absence of any- 


thing like a comprehensive view of the whole of the factors concerned. 


Most of the speakers were in favor of uniform rates, or perhaps did not 
object to 5 per cent. off to large consumers for cash. I think most sel- 


lers would sooner have it this way. It is what the buyers have to say 
that alters the position of affairs. One gentleman, representing a com- 
paratively small undertaking, showed satisfactory results from the use 
of a liberal discount system extending up to 20 per cent., and was rather 
sat upon as not knowing his business. Mr. Livesey’s own view of the 
question was that discounts could not with justice exceed 5 per cent., 
even to large consumers. But it came out in the discussion that a con- 
cession to that extent was accepted as satisfactory by his customers, who 
did not press for more. That is the key to the whole thing. People do 
not give away big discounts just for the fun of the thing. Mr. Livesey 
did not grant his 5 per cent. until he was threatened with loss of busi- 
ness. And it speaks volumes for the frailty of human nature that, after 
all he had done in the way of cheap gas for the customer, he should 
be pressed for a further concession. In our larger towas the price of 
gas is already so low that it is freely used for ali possible purposes to 
which it can be adopted. But in small districts the case is different, and 
a liberal discount must be allowed if gas stoves and engines are to be 
used to any important extent. It is an easy thing to assert that a large 
discount is an injustice to the small consumer, and natural for those 
who are in undisputed enjoyment of a uniform rate todoso. But 
would be difficult to produce a practical illustration of such injustice. 
Such arrangements are not made by the toss of a coin, but arrived at 
after careful consideration and inquiry, and the usual result is an in- 
crease of business that benefits all concerned, by enabling all round re- 
ductions in price to be made to an extent that would otherwise be im- 
practicable. I have in many cases advised discounts up to 20 per cent., 
and never knew anything but a satisfactory result tofollow. Gas man- 
agers, if their own feelingsonly were concerned, would prefer a uniform 
rate, and that a good substantial figure ; but when they are pressed for 
stiff discounts, aud find that such are the only key that will open the 
door to certain classes of business—what are they to do? 

The question of sulphur purification has come to the front again this 
season, as it does, in some form or other, in most years. The Crystal 
Palace District Gas Company, who supply an important residential dis- 
trict in the suburbs of London, have applied for an increase in their 
parliamentary powers, and amongst other things have asked for some 
relief in the matter of the sulphur clauses. At present they are liable 
to be summoned before a Court of Justice, and fined, if the sulphur is 
said to exceed 20 grains per 100 cubic feet of gas, and they ask that the 
limit shall be extended to 30 grains. Not that they wish to send out 
more sulphur than at present. They do not propose to alter their exist- 
ing system of purification, and in the event of their application being 
granted, it is not likely that the gas they supply will contain more sul- 
phur than has been usual in the past. But as the clause at present 
stands, itis oppressive. And in this way: These sulphur compounds 


are complicated in composition and no one understandsaccurately what 
they are, or knows of anything that will completely absorb them. 


Their partial removal by means of calcium sulphide is to a great extent 
a matter of rule of thumb or haphazard. So long as a fairly regular 
quality of coal can be secured all goes well, and they are able to deal 
with these mysterious compounds in a fairly successful way. But who 
can guarantee a regular supply of anything in these days of unions, 
strikes, rings and syndicates. If the supply of coal fails and another 
quality has to be substituted, new conditions are introduced in the puri- 
fiers, and the engineers lose their bearings until these new conditions 
can be defined. After alittle practical trial their experience supplies « 
ready method, but meanwhile the sulphur may go up, and then the 
company has to suffer the disgrace of being hauled before the magis- 
trates, found guilty and fined. Opportunity is thus afforded for casting 
mud upon the undertaking or its engineers, which those who have any 
object to serve by such a disreputable course do not hesitate to turn to 
account. People who are careless as to their obligations deserve to be 
fined ; but it is another thing if, while using every possible endeavor, 
sparing no expense, evading no trouble, they are to be punished for 
what they cannot help. On these grounds the application for relief is 
reasonable, and as such is not likely to be rejected. 

But this proposition does not suit the views of certain gentlemen at 
Manchester. The Corporation of that important northern city —some- 
times spoker of as Cottonopolis, in accordance with the prevalent fancy 
for calling things anything but their right names—are the proprietors 
of the gas works, and as such are supposed to administer the affairs of 
the undertaking to the advantage of all concerned. But the gas con- 
sumers have always been dissatisfied—that is to say, more so than gas 
consumers usually are. Large sums are drawn from the gas revenues, 
presumably for the relief of the rates, but sometimes applied to the pro- 
viding of so called public improvements that possibly would be dis- 
pensed with if a direct appeal to the ratepayers for funds had to be made. 
Complaints as to price, quality, and illuminating power arise at fre- 
quent intervals—indeed, may be called chronic; and it is with the 
quality that we are now concerned. A certain ‘‘ Noxious Vapors 
Abatement Association” has been examining the gas, and pronounced 
it to contain 40 to 45 grains of sulphur per 100 cubic feet, which is about 
the quantity that might be anticipated in gas that has not been subject- 
ed to any special treatment for removal of the sulphur compounds. So 
far they are right, for it is generally understood that the Manchester 
gas 1s freed from sulphureted hydrogen only, and not always from that. 
But they spoil their position by hyperbolical argument. As much as 
100 cubic feet of gas, they say, may be used in a sitting-room in the 
course of an evening. Say 43 grains of sulphur are produced ; this 
quantity im the form of a fine powder would cover a penny to the thick- 
ness of half aninch. But in burning, it will be converted into oil of 
vitriol, and as such will yield more than a teaspoonful of that corrosive 
fluid. This specious way of reasoning, it need not be observed, involves 
several broad assumptions, and certainly does not fit in with the pro- 
fessional evidence tendered in support of the Crystal Palace case. They 
fear it might be turned to account against the exaggerations with which 
they have sought to sustain their case and therefore run foul of it. But 
it is not necessary to go out of Manchester for refutation of the absurd 
suggestion that oil of vitriol comes from the gas burners by the spoon- 
ful. These gentlemen will advance their object better by putting it ina 
reasonable form. Next we may expect to hear that they have formed a 
limited company with the object of extracting oil of vitriol from the 
Manchester gas. 

By the rather sudden decease of Professor W. Foster, Lecturer of 
Chemistry at the Middlesex Hospital, London, at the premature age of 
48, we part company with a gentleman who has done a great deal of 
useful work in connection with the laboratory department of our in- 
dustry. He was a familiar figure at the meetings of the Gas Institute, 
and was especially known in connection with that body by his services 
at the Gas and Electric Exhibition of 1882-3. He frequently contributed 
papers on photometry, gas analysis and such like subjects, and his com- 
munications to the Chemical Society, the Institute of Civil Engineers 
and other societies are generally known and valued. 

The proper method of arriving at the value of a stock of coal, was a 
question that came before the managing committee of a large gas un- 
dertaking a week or two since. After some discussion a large majority 
decided that it should be figured at its present market value. Any de- 
parture from this rule involves a great deal of difficulty. Some have 
contended that, since the coal is not intended to be realized again, but is 
bought for use, it should stand on the books at the original cost price. 
The question arose from the fact that the value of coal has gone down 
to an important extent since the last purchase, and so the stock, as it 
stands, is not at present worth so much as it cost, and the point is really 
whether such depreciation properly belongs to and should be charged a 
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an item upon the current year’s working, or if it should be allowed to 
go forward to next year. It is easy to conceive that the converse may 
occur. Prices might go up, in which case the result would be an addi- 
tion to the present profits, at the expense of the coming year. But it 
must not be forgotten that the avowed object of stock taking is to pre- 
sent a fair and not overdrawn statement of the actual value of the 
stock at a specified definite time. The introduction of any deviation 
from the actual spot value is a dangerous precedent. And the year’s 
working must include all incidental matters. 

If any special adjustment is necessary, as may occasionally happen 
by reason of accident or other abnormal expenditure, or through an ex- 
traordinary variation in the value of stocks, it should be done and fig- 
ure in the accounts as a special thing, and not contrived in the obscurity 
of the stock book. If coal has been badly bought, the profits must suf- 
fer, and a future time should not be saddled with the consequences of 
the mistake. On the other hand the present income is entitled to any 
benefit secured by judicious or fortunate buying. The stock of coal and 
other things, provided in anticipation, is an indispensable feature, and if 
the necessity for this entails a loss it should at once be written off. If 
it brings an advantage, so much the better ; but things usually tend the 
other way. The depreciation in the value of coal and almost all kinds 
of goods by keeping, usually more than covers any advantage due to 
market fluctuations, and in valuing coal it is necessary to make a fair 
allowance for this, according to the time that it has lain in store. The 
safe principle is to get as nearly as possible to the actual spot value, but 
to take care to keep on the right side. Let the stock stand low rather 
than high, and avoid the opportunity which the stock book affords, of 
helping the profit of the present at the expense of the future. When 
once stocks are over-estimated it is not easy to get them right again. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
occugutiiassia 

Mr. WALTER LEE Browy, President and Treasurer of the North. 
western Gas Light and Coke Company, at Evanston, Ills., writing to us 
under date of June 17th, says : 

Tothe Editor AMERICAN Gas LIGHT JOURNAL: We have noticed in the 
JOURNAL reports all tending to show that this Gas Company has been 
beaten in its recent legal conflict with the city of Evanston, and in conse- 
quence we are unable to make further extensions and necessary repairs 
to our gas mains. The reports have undoubtedly been taken from the 
incorrect versions in the Chicago daily papers, hence we write this as a 
brief explanation of the matter. The facts were that while we were be- 
ginning the laying of aspur across Ridge avenue, at Greenwood boule- 
vard, we were forbidden by the Commissioner of Public Works from 
going on with the above works, or with any other main laying on Ridge 
avenue, under threats of arrest. Although it is probable that the Com- 
missioner exceeded his powers, we yielded to him, but at once sought 
relief from the Court. The Judge refused to grant the requested in- 
junction on the first application, but referred it back to the Master in 
Chancery for a full preliminary hearing; but before this was had the 
city backed completely down, withdrew all objections, and we finished 
our work on Ridge avenue without hindrance, and have had no further 
interference with our street work elsewhere.—W ALTER LEE BRowN. 





TuE following circular explains itself: 
52 Lake Sr., Cuicaao, June 15, 1893. 
‘*The National Gas Light and Fuel Company has sold to the United 
Gas Improvement Company the goodwill of its business and an exclu- 
sive license under all its letters patent. Mr. Alten S. Miller, formerly 
Manager of the National Gas Light and Fuel Company, has been ap- 
pointed Western Sales Agent of the United Gas Improvement Company. 
Mr. Miller will spend his time as heretofore in visiting the various works 
in his territory, but to ensure prompt attention all communications 
should hereafter be addressed to him at Drexel Building, Philadelphia, 
care of the United Gas Improvement Company, which will be in con- 
stant communication with Mr. Miller by telegraph. 
‘** NATIONAL Gas LIGHT AND FuEL Co. 
‘* THE UNITED Gas IMPROVEMENT Co.” 





THE Berlin Iron Bridge Company, of East Berlin, Conn., is putting 
up a new foundry for the Watts-Campbell Company, at Newark, N. J. 





At the annual meeting of the Norristown (Pa.) Gas Company the fol- 
lowing Board of Managers was chosen : James Boyd, Henry K. Weand, 
Harry C. Crawford, Samuel S. Kohn, I. H. Brendlinger, Isaac W. 
Smith, James McGinnis, William S. Soly, Solomon Gilbert, Albert 
Wetzel, Howard Boyd, Philip Quillman and H. C. Wentz. 


THE damage to the works of the McKeesport (Pa.) Gas Company was, 
we are glad to say, not nearly so heavy as originally reported. Captain 
Davitt, Secretary of the Company, in speaking of the state of affairs 
shortly after the fire, said : ‘‘'The works were running at 7 p. M. the day 
after the fire (June 12th) and were able to furnish all the light that was 
needed. We had on hand at the time of the fire one holder full and an- 
other two-thirds full of gas, or enough to last until we were able to re- 
sume operations. Our new machine, which we put in on May ist, was 
covered by a wooden shed only, and the combustion of this building did 
not create sufficient heat to destroy the machine. The fire originated in 
the valve room of the Union Gas Company and was caused by two Hun- 
garians, who carelessly emptied the contents of their pipes upon some 
greasy waste lying at their feet. This took fire and the flames were 
communicated to a barrel of oil standing near by. The brick building 
was supposed to be fireproof, the only wood in the entire structure being 
found in the window frames. The intense heat, however, melted the 
iron roof and it fell in. The walls remained standing. The loss will 
not exceed $1,000. There was no insurance on the works, as the com- 
bustible nature of its contents rendered it too great a risk for any of the 
insurance companies to invest in. The capacity of the works is 1,000,000 
feet per day, and that is more than enough to supply all the people of 
McKeesport with lights. A contract for a new building, to be absolutely 
fireproof, has already been let and work will be begun immediately. 
The patrons of the Company need have no uneasiness over any fear 
that the Company will be unable to furnish them with gas as usual.” 





THE plant of the Askins type (constructed to take the place of the one 
destroyed by fire on January 20, 1893) ordered by the Greensberg (Pa.) 
Fuel Company is in successful operation. It is calculated to manufac- 
ture 14 million cubic feet per day, and the charge for a fuel supply is 
25 cents per 1,000. 


At the meeting of the shareholders in the New Brunswick (N. J.) Gas 
Light Company the following Directors were chosen: Dr. A. D. New- 
ell, Dr. S. V. D. Clark, H. L. Janeway, J. B. Kirkpatrick and Lafferd 
Totten. 


Tue residents of Ellenville, N. Y., who are interested in the local 
eleciric lighting company, which has a profitable contract for lighting 
the streets of that village, have secured a temporary injunction restrain- 
ing the Village Trustees from issuing and selling bonds with which to 
pay for the Ellenville gas works, which the citizens recently authorized 
the Trustees to purchase, under an authorizing act passed by the last 
Legislature. The proposed bond issue was $15,000. 











WE are indebted to a correspondent at Albany, N. Y., for the follow- 
ing account of the hearing on the proposition of certain capitalists to 
establish an opposition gas company in that city—the hearing was held 
on the evening of the 13th inst.: ‘‘ The hearing on the resolution to 
grant a franchise to the Albany Light and Power Company, to lay pipes 
in the streets of Albany, which was introduced in the Common Council 
at a recent meeting, was had before tue Law Committee. Those present 
were Aldermen Stevens, Fisher and Brown, of the Committee; Robert 
G. Scherer and Judge Countryman, representing the new Company, 
and Marcus T. Hun, as attorney for the Municipal Gas Company. Al- 
derman Stevens presided, and after calling the meeting to order re- 
quested Mr. Scherer to enlighten the Committee as to who the organ- 
izers of the new Company were. Mr. Scherer then read the following 
names, and stated they were the promotors of the Albany Light and 
Power Company : John A. Nichols, Brooklyn ; Simon Auerbock, Jas. 
S. Leeds, Benjamin F. Cohn and Wm. C. Bryant, of New York; C. 
W. Peed, of Brooklyn ; Royal Newton, St. Lawrence county, and H. 
L. Smith and John Ham, of Albany. Mr. Scherer went on to say he 
hoped there would be no opposition to the granting of the franchise, as 
the Company proposed to furnish gas to the citizens at a much less cost 
than now paid. Not over $1 per 1,000 would be charged for gas 
for fuel purposes, the rate for an illuminating gas supply not to 
exceed $1.50 per 1,000. The capital stock was to be $500,000. The 
Company had not yet been incorporated, but would be as soon as a fran- 
chise was granted. Mr. Hun then spoke as follows in opposition : 
‘The favorable consideration of the application of the Albany Light 
and Power Gompany to be admitted to this city must depend, not upon 
its advancement of prejudice to the interest of the Municipal Gas Com- 
pany, but upon whether or not this city and her citizens will be bene- 
fited thereby. Therefore, although I appear here as the attorney for 
the Municipal Gas Company, I do not ask you to base your decision of 
this question upon the necessities or preferences of that Company. I 





believe that in this matter the interests of the city and its people are the 
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same as those of the Gas Company. The proposal to tear up our newly 
paved asphalt and granite block pavements in order to duplicate our gas 
distribution system, and to establish another gas generator, with its un- 
wholesome odors pervading the air for blocks around it, is offered only 
If it does not result in that, it affords no 
compensation or justification for the conceded annoyance and injury 
and added unwholesomeness which will accompany the introduction 
and maintenance of a new gas plant in thiscity. The present Gas Com- 
pany is a monopoly, it is true; but some results are most economically 
secured by a monopoly. If through every street of this city two gas 
mains were laid, to each of which, from independent and distinct gas 
generators, only one half of the abutting property owners were to be 
supplied, could either Company afford to furnish the gas supplied by it 
as cheaply as one Company could furnish the entire amount? The cost 
of production and maintenance would be about doubled, as would also 
be the interest of the capital invested. The proper way to secure cheap 
gas is not to multiply the cost of production and increase the capital in- 
vested, upon which interest is to be paid. “This plan will not afford any 


in the interest of cheap gas. 


redress under any conditions. This is not a matter of theory or conjec- 


ture ; it is illustrated in the actual past history of the city. Prior to 1872 
the Albany Gas Company, having a capital of $250,000, supplied the city 
with gas. In that year the Peoples Gas Light Company applied for and 
obtained admission on the same theory advanced here to-day that we 
‘would have cheaper gas. On August 1, 1873 (18 months after its crea- 
tion), the Peoples Company divided the territory of the city with the Al- 


bany Company, and each supplied gas exclusively in its own territory. 


In 1885 the Municipal Gas Company applied for and secured admission 
to the city; it bought out the Albany Gas Company, and afterwards the 


Peoples Company, for an amount which, with incidental expenses, rep- 
resented about $1,000,000. The city has now, as it had before the Peo- 
ples Company was admitted, one Gas Company ; but it has to pay 
interest on an actually invested capital of $1,000,000, where it then had 
to pay on only $250,000. The gas rates which would pay 20 per cent. on 
the capital of the Albany Company will pay only 5 per cent. on the 
actually paid in capital of the Municipal Company. Has it resulted in 
actual reduction in gas rates through the admission of either of these 
Companies? In 1874, only two years after the Peoples Company was 
admitted, the Committee on Gas and Lamps, of the Common Council, 
reported that the Albany Gas Light Company had ‘already advised 
your committee that said Company will not enter into a new contract on 
terms as favorable for the city as the old contract.’—(Proceedings of 
Common Council, of 1874, page 177.) It is further stated ‘ that the cost 
of the city lamps from April, 1873, to April, 1874, was $3.279 per 1,000, 
and under the proposals therewith submitted was $4 per 1,000. The 
immediate effect, therefore, of admitting the Peoples Company, as it 
naturally would be, was to increase the cost of gas to the city. It was 
equally so in the case of the citizens, for at the time when the Municipal 
Company sought admission in 1885, the Peoples Company, which had 
been admitted for the purpose of securing cheap gas, was actually 
charging its customers 50 cents more for 1,000 feet than was charged 
by the Albany Company whose rates it had claimed were exorbitant and 
excessive. With this experience is it wise for the city to admit another 
Company, which will either divide the city with, or purchase or be 
purchased by the Municipal Gas Company? In any event, either by 
division and diminution of business, or by increase of capital, necessi- 
tating increased gas rates. If the present rates for gas in this city are 
excessive, it is very clear that they are not likely to be rendered less so 
by the introduction of this new Company. The resolution which pro- 
poses that the new Company shall supply gas at a cost not to exceed 
$1.50 per 1,000 cubic feet, can readily be complied with if the Gas Com- 
pany begins its operations in the center of the city where large amounts 
of gas are supplied to individual consumers; but it will only result, 
if this price is charged in the center of the city, in ademand for increased 
rates from the outlying districts, where the cost of furnishing the gas at 
distant points and in small quantities makes a gas rate of $2 much less 
remunerative than a rate of $1.50 would be in the center of the city. [f 
_ the present rates are excessive the remedy lies in compelling the present 
Company to reduce them and not in introducing new Companies to be 
bought out, which, in the past experience of the city has, and naturally 
would have, the result only of increasing the cost of gas to our citizens.’ 
At the conclusion of Mr. Hun’s appeal in behalf of the Municipal Com- 
pany, Judge Countryman spoke in behalf of the new Company. He 
said he had heard his learned friend remark that the citizens’ interests 
were identical with those of the Gas Company, and this was his first in- 
timation that he had any iuterest in that Company. He did know, 
though, that he was paying an exorbitant price for the gas he used, and 
he would welcome the day when he could get it cheaper, and he knew 


of others in the same boat with him. ‘Iam in that case interested in 
the accumulated dividends of the Gas Company,’ continued Mr. Country- 
man. ‘My friend says that the Company has $1,000,000 invested and 
that the citizens must pay interest on this capital. I can’t understand 
how the rates would be increased if there should start up a new Com- 
pany and furnish cheaper gas. No one appears here to object to the 
franchise, except Mr. Hun, and he appears only as attorney for the Gas 
Company. Not even tie Committee of Thirteen objects to it. Here my 
friend says that if we start a new Gas Company the present one will 
eventually be obliged to buy it out. Well, if it does, we can start an- 
other one and keep on so doing until we get a Company in Albany that 
can and will furnish gas at a reasonable figure. We propose in good 
faith to organize a Company that will reduce the rates at least one- 
fourth. My argument is that consumers all over the country are being 
furnished with gas cheaper than here in Albany, the main exceptions 
being Troy and San Francisco. New York and Brooklyn have a $1.25 
rate; Syracuse, $1.30; Boston, $1; Cleveland, 76 cents ; Providence, 
$1.20 ; St. Louis, $1.18, and soon. There are six Companies in New 
York, while there are seven in Brooklyn, and still my learned friend is 
horrified to think of there being two Gas Companies in Albany. I want 


another one, and think other citizens do tov. We hold you, who are 
our public officers, to grant us such a franchise. If you don’t we will 
hold an indignation meeting of our citizens and compel you, our repre- 
sentatives, to grant what we ask, which cannot but be beneficial. Surely, 
these names presented here as organizers of this Company are all those 
of reputable men. The conditions to be imposed on this Company are 
more strict than those imposed upon the Municipal Company. The 
Municipal Gas Company has no right to stop us. My friend says the 
new Company will lay its pipes only in the center of the rm i This is not 
so. We intend to lay them in every street in Albany, and charge only 
$1.50 or less per 1,000 cubic feet of gas.’ When the Judge had con- 
cluded, Mr. E[un said it was a very strange assertion to make as a fact 
that if this Company was bought up they would start another one. 
Judge Countryman said that the Compan would be organized at once, 
and if the franchise was granted would in laying mains, erecting 
buildings, etc., about October ist. The hearing was adjourned subject 
to the call of the Chairman of the Committee, but it is not expected that 
another heariug will be given.” 





THE carbonizing department of the municipal gas works at Alexandria, 
Va., is being overhauled. 





Axpout a fortnight ago, Isaac B. Kaufman filed his petition in the 
United States Circuit Court for the appointment of a Receiver for the 
Port Townsend (Wash.) Gas and Fuel Company, of which he is the 
largest shareholder. The petition was heard by Judge Hanford, who 
subsequently appointed Mr. James R. Mason as Receiver. He im- 
mediately filed a bond in the sum of $10,000, and assumed charge of the 
works, which direction he will retain until the litigation, at present 
underway, in the case entitled Isaac B. Kaufman against the Port 
Townsend Gas and Fuel Company and Robert G. Horker is terminated. 





WE regret to report the death of Mr. Henry Merrill, who assisted his 
father, Mr. Hiram Merrill, in the management of the New Gas Light 
Company, of Janesville, Wis. The Janesville Recorder of recent date, 
in speaking of Mr. Merrill’s death, says: ‘‘Mr. Merrill was taken ill 
last Monday evening (June 5th), and on the afternoon of that day he 
was superintending the laying of gas mains on Mineral Point avenue. 
His condition grew rapidly worse, so much so thatthe attending physic- 
ian was fearful to perform an operation lest it should result fatally. Yes- 
terday (Tune 9th) it was too late, for at 1 o’clock he was beyond the help 
of mortal man. Probably no young man in Janesville was better known 
than Harry Merril). He spent the most of his 34 years of life in this city 
and was regarded by all as a good business man, a hale fellow well met 
with rich and poor alike, a hard worker in whatever he engaged, a de- 
voted husband, an indulgent father, and a man of sterling integrity and 
true worth. For many years he was associated with his father, the Hon. 
Hiram Merrill, in the gas business. At the time of his death he was 
conducting a plumbing and gasfitting business on North Main street, 
under the firm name of H. E. Merrill & Co. Janesville can ill afford 
to lose such a young man of energy, perseverance and true manliness. 
He was a good, substantial citizen, and worked for the interest of the 
city’s welfare and prosperity, and in so doing prospered himself. So- 
cially he held a high position. Everybody knew him as Harry Merrill 
—the commonest menial in his employ called him by the familiar name 
of ‘ Harry,’ and all classes mourn alike his sudden and untimely taking 
off. He was a respected member of the Fire-Police and also of the 
Knights of Pythias. The sorrow attending the death of this young 
man in the prime of his life falls upon no one more heavily than on his 
aged father. They were constant companions. They consulted each 
other’s wishes, and the taking off of the son seems to the father like 








in 
y- 
id 
id 


1e 


ly 
ll 


at 
ig 


1S 
5 


wa a a 





June 26, 1893. 


American Gas Light Dournal. 





929 








parting with a part of himself. In nearly every home in the city there 
were expressions of deep regret at Mr. Merrill’s death, and sympathy 
for the stricken family. His friends were legion, and he had no en- 
emies. His memory will long be cherished by those who knew his 
many good qualities.” The funeral services were held on the afternoon 
of Sunday, June 11. 





THE Atlanta (Ga.) Journal is our authority for the statement that the 
Macon Gas and Water Company, of Macon, Ga., in response to an invi- 
tation from the city authorities to put a valuation on its plant, returns 
the same as $550,000, and refuses to take !ess than that sum for it. The 
committee of the municipality was then instructed to offer the Compauy 
$228,000 for the plant, which offer, of course, was declined. The city 
will now, according to the provisions of the franchise, serve notice on 
the Company that at the end of a year engineers will be retained to es- 
timate the value of the plant, at which estimate the plant will be taken 
over to be operated on municipal account. 





THE plant of the Suburban Electric Light Company, of Elizabeth, 
N. J., was destroyed by fire on the evening of June 19th. The loss is 
estimated at $100,000. The plant is said to have been the best equipped 
one in the State. 


AN ordinance providing for the reduction in the Philadelphia gas rate 
to $1 per 1,000 cubic feet has been presented to the City Councils, and 
another one before the same body calls for the purchase by the city of 
the plant at the 25th ward works, which has been operated since its con- 
struction by the Philadelphia Gas Improvement Company. Both ordi- 
nances were referred to the Sub-Committee on Extensions and Works. 








THE Morristown (N. J.) Gas Light Company has increased its capital 
stock to $150,000 from $100,000. 





THE proprietors of the Ipswich (Mass.) Gas Company are overhauling 
their plant ; and any candid ciitic will have to admit that the plant will 
be all the better for their determination. 





THE proprietors of the Chicopee (Mass.) Gas Company have authorized 
an all-round reduction of 25 cents per 1,000 in the gas rate. The average 
price received by the Company for all gas sold in the past year was $1.85 
per 1,000. 


THE regular quarterly dividend of 24 per cent. on the stock of the Cin- 
cinvati Gas Light and Coke Company has been declared. The new issue 
of $500,000 of stock is also in process of adjustment. 








The main system of the Nyack (N. Y.) Gas Light and Fuel Company 
is being largely added to. 





A COMMITTEE of experts, composed of Prof. Witthaus, Dr. F. P. Van- 
denbergh and Prof. J. E. Randall, recently tested the candle power of 
the arc lamps maintained by the General Electric Company, of Buffalo, 
N. Y., under its public lighting contract with that city. The tests were 
made at the instance of the Company, and the results as reported are 
appended. BuFFALo, N.Y., June 16, 1893. 

To Mr. Charles R. Huntley, General Manager Buffalo General 
Electric Company: Dear Sir—In conformity with your request we have 
made a series ot tests of the illuminating power of the arc lamps rated at 
2,000 candle power, such as are used by your Company for lighting the 
streets of the city of Buffalo. During these tests the lamps were upon 
one of the regular circuits in use in the city. The results were as follows : 

With Thomson- Houston lamp, M 2, in circuit No. 13, June 15, about 
9:30 P. M., average of 140 observations gave 2,301.3 standard candles. 
The maximum series gave 2,459, and the minimum, 2,097.1 candles. 

With Wood lamp, in circuit No. 13, June 12, about midnight, average 
of 60 observations, 2,121.4 standard candles ; maximum series, 2,356.7; 
minimum series, 1,986.1 standard candles. - 

With Brush lamp, in circuit No. 13, June 15, about 11 P. M., average 
cf 60 observations, 2,206 standard candles; maximum series, 2,314.4, 
minimum series, 2,138.8 standard candles. 

In addition we made a series of 10 observations June 15, about 5.30 
P.M., with the Thomson-Houston lamp, in your day circut, No. 1, and 
found an average of 2,433 standard candles. 





In addition to the above the examiners carried out a special test on 
the evening of June 16th, on 5 circuits, viz.: No. 2, supplying Hudson 
street, Pennsylvania street, West avenue, Day’s Park, Wadsworth 
street, the Circle and Plymouth avenue, in all 55 lights; No. 4, supply- 
ing Exchange street, Terrace, Lloyd street, and the southwestern dis- 


streets, 58 lights; and No. 11, supplying Ohio, Perry and adjacent 
streets, 51 lights. These tests gave the following results : 
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As the result of a conference between Superintendent Hawkins, of 
the Knox (Me.) Gas and Electric Company, and Councilmen Pettingill 
and Atwood, of Thomaston, Me., arrangements were made whereby, on 
and after July ist, the State Prison buildings will be lighted by elec- 
tricity. 





THE formation of the Continental Gas Company, of Chicago, with a 
capital of $10,000,000, looks to be of the windy order. Ex-Secretary of 
War Stephen B. Dorsey is said to hold in his own name $9,999,500 of 
the stock. 


THE Wilkes-Barre (Pa.) Gas Company has been authorized to supply 
gas in the adjoining borough of Ashley. 











Electric Haulage in Coal Mines. 
cette 

The problem of economic Faulage in mines has lately received con- 
siderable attention from mine owners, who have found the expense in- 
volved in haulage alone much greater than in their opinion it should 
be. The mule has had his day as the principal factor in the haulage 
question, and the cable is under test, with results more or less satisfac- 
tory. The electric locomotive for mine work is comparatively a new- 
comer in the haulage field, but it has already acquired considerable 
prestige and bids fair to supersede both the mule and rope haulage. 

An excellent example of the work done by the electric locomotive in 
coal mining is shown at the Rock Springs coal mine, at Rock Springs, 
Wyoming. This plant was installed by the mining department of the 
Northwest General Electric Company, and is described in the Electrical 
Review. 

About a mile from the mouth of the mine the horse power station, 
containing a dynamo of 80-horse power driven by a steam engine, is lo- 
cated. Current from this is delivered at a pressure of 550 volts, which 
allows of a drop of about 10 per cent. between the power house and the 
mine, 

The feed or supply wire is No. 000 hard drawn bare copper, making a 
complete metallic circuit. The trolley line is furnished with a circuit 
breaker about 30 feet from the mine mouth, so that the current may be 
cut off from the mine when the locomotive is employed for switching 
purposes outside. 

The locomotive used is of the G. L. M. General Electric Company 
type, of 30-inch gauge, 60 horse power. Its usual speed in this instance 
is about 8 miles an hour. The cars used are of the ordinary coai-mine 
type, weighing each, when filled, about 3,000 pounds; when empty, 
about 1,000 pounds. 

The economy attained by the use of this locomotive is strikingly illus- 
trated by the fact that by its aid 30 cars were run from the loading point 
to the end of the track, a distance of about 6,000 feet, there dumped and 
returned to the mine in 20 minutes. On another occasion the locomo- 
tive drew after it 30 loaded cars and pushed ahead 16 others from end 
to end of the road without difficulty. The track is built of 35-pound T 
rail, and has sevcral switches and spurs necessary to the rapid handling 
of the cars. 

It is not inapropos here to quote from a letter from an expert, giving 
an account of contact with the bare wire and the results thereof : 


‘* Several men have been shocked since our plant began operating, but 
the effect is only momentary, and they only laugh at it. The result has 
simply been to remove all fear they had of it. As I stated in my letter, 
this is a very dry mine, and so the only way one can get shocked is to 
stand on a rail and touch the wire. I have been shocked several times 
myself while handling the locomotive, through carelessness. The other 
day a baulky mule ran right into the wire with his head. He was 
knocked down. He got up and ran into it again three times, and was 
dropped in every instance. After that he simply turned around and 
walked off to his work. I ought to remark that the shock does not 
knock a man down or burn him. The only description I can give of its 
effect, from personal experience, is a tingling sensation, lasting, in the 
heaviest shock I received, not more than one or two minutes afterward 
in the hand that made contact.” 

This last is a fact which should reassure mine owners who have any 
fear of danger from contact with the trolley wire. The element of dan- 
ger once recognized as entirely absent, the electric locomotive can com- 
pete on equal grounds with any other system of haulage, with many 
points in its favor which cannot be urged by its competitors. We ex- 
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The Market for Gas Securities. 





The market for gas shares is absolutely life- 
less, and values are nominally lower, the oren- 
ing in Consolidated havin m made to day 
(Friday) at 1254 to 125%. Equitable is bid for 
at 175, and Mutual remains as before. It is 
likely that we are in for the usual dull summer 
season in so far as the gas share market is con- 
cerned, and it is further probable that the dull- 
ness will be very marked and very prolonged 
this year. Brooklyn shares show no change of 
moment, unless it be that nominal values have 
been marked down a trifle during the week. It 
is said that negotiations in the instance of con- 
solidation are progressing, but nobody seems 
able to say just what thestanding of the case is. 
Chicago gas shows no change for the week, and 
Baltimore Consolidated is reported at 55 to 554. 
Laclede common is quoted at 16 to 164, and 
Bay State at 124 t0 13. It is said that the Bay 
State Company has decided to comply with the 
terms of the Lyford bill, and that the necessary 
measures have been taken to cancel the 
$4,500,000 note, which caused so much trouble. 
The Company pro to issue a ‘‘ circular to 
the stockholders, detailing the condition of its 
affairs, and presenting a full statement of its 
earnings.” 
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DIVIDEND NOTICE. 





STANDARD GAS LIGHT CO. OF THE CrFy OF NEW YORK, ; 
71 BROADWAY, NEW YORK, June 9, 1893, 


The Board of Directors have this day declared a dividend of 
one (1) per cent. on the Preferred Stock outstanding at 3 P.M., 
June 20, 1893, payuble July 1, 1893. 

Transfer books will be closed from 3 o’clock P.M., June 20, 
and reopen at 10 o’clock a.M., July 3. 

941-3 FERDINAND MCKEIGE, Secretary. 


A Graduate Chemist, 


with over four years practical analytical experience, 
Seeks a Position with Some Cas Works 
as Assistant to the Superintendent or Engineer. A very mod- 
erate salary will be accepted. Address 
PERRY WILLIAMS, 
942-4 134 Public Square, Cleveland, Ohio. 


Position Wanted 


By a first-class man 
As Manager of Gas Works in Growing 
Town. 


Best of references from prominent gas men. Would lease a 
good works if satisfactory arrangemenis could be made. Coal 


a? or Address 
tf “©. N.,”" care this Journal. 





























Gas Plant For Sale, 


In one of the growing lumber and manufacturing towns of 
Northern Minnesota. Or a controlling interest. Company owns 
an electric light franchise. Good opportunity for practical man 
With some capital. For particulars address 


P. H. GROSS, Little Falls, Minn., or 
941-1 C. J. HAINES, Wabasha, Minn. 


For Sale. 


The Property of the St. Charles 
Cas Light and Coal Company 


will be sold in liquidation, without limit or re- 
serve, for cash, at the east front door of the 
Court House, in St. Charles, Mo., on 


July 12, 1893, at 11 o’Clock, A.M. 
For Particulars address 
F. EGNER, 812 Security Building, 
St. Louis, Mo. 
JNO. A. KELLAR, St. Charles, Mo. 
P. BAUER, Belleville, Ills. 
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